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(57) Abstract: It is intended to provide a drug for nerve degeneration, a nerve stem cell neurogenesis promoter, a neuron obtained 
by culturing a nerve stem cell in the presence of the neurogenesis promoter, and a method of producing the neuron. To achieve 
the above objects, a drug for nerve degeneration which contains as the active ingredient a substance inhibiting the activity of a 
glycogen synthase kinase -3, a nerve stem cell neurogenesis promoter containing this substance as the active ingredient, a neuron 
obtained by culturing a nerve stem cell in the presence of the neurogenesis promoter, and a method of producing the neuron are 
provided. The above-described drugs are useful as remedies for nerve diseases such as Parkinson* s disease, Alzheimer' s disease, 
Down' s disease, cerebrovascular disorder, cerebral stroke, spinal injury, Huntington' s chorea, multiple sclerosis, amyotrophic 
lateral sclerosis, epilepsy, anxiety disorder, integration dysfunction syndrome, depression and manic-depressive. 
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^yMyUnmm^-l CJ. Neuroscience, 20. 2896-2903(2000)], ffl/m 
m^MBn^- 2 [Pro. Nat. Acad. Sci. USA, 98, 5874-5879 (2001) ], 7fAt 
5 )V77$9- [J. Clin. Invest., 110, 311-319(2002)], XUXDt}?x^> [J. 
Neuroscience, 21, 9733-9743(2001)], ± B JfiL [J. Neuroscience, 18, 
7768-7778(1998)], TA>J&>/u$J» [J. Neuroscience, 22, 3174-3188(2002)] fc£ 

$8££nW£ [Pro. Nat. Acad. Sci. USA, 97, 14686-14691 (2000) ]„ 

Mm^<D&skmm\z& d &t>nt£ c a i ^^sa^ii^ 2 0 a e> 5 a e » 

©4 0%^^:H[iimf ^^ife^^tlT^-S [Cell, U0, 429-441 (2002)]. 

^ffi&^mm&tt^b&mz £ o - ^ - □ # s *> <?> <t l t 

tX7r/X7f7-f IV If^&t*0JiiIi5iig$nT^§ 
20 [Neuropsychopharmacology, 25, 836-844(2001) ] 0 Jine>(D^J/6^^T#^ 
££ff^f 5*#xXA<i:UT&, irP h~ >f£lM±-;L-P>cZ)-tiP h~>g^ 

Neurochemistry, 75, 1729-1734 (2000) ]o ^Att^Ni^B^ BDNF 
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aSR»-rSJiit>fll^$tlTV^'[NeuropharBacology, 43, 1173-1179(2002)]. 

5©jW;:^V>Tfcfc!$ftT^&K 
7WA^-iTtt, ^U3-^>^>^— If- 3 (&T* GSK- 

[Trends in Molecular Medicine, 8, 126-132(2002) ]„ $fcGSK-30ffitt§ 
8arr*«Ktt, in vitro K:*V»TriaRbfc«iftaiBS«H-r*«tt^**i:*ft 
SnT^S [j. Neurochemistry, 77, 94-1 02 (2001) ]. GSK- 

II£t/T/8^S;i£#T£*i:#&&ttTlf>* (BIIS£§BfgO 0/3 8 6 7 5^ 

saw© s whgsk-3 ©««•* Mrr zmmmft t vx^m i>tk 
zwm&n, mmm^mM^thx^bxfs.^nmmmm(o-^~-a>m± 
mm. m=:=L~-u>m^mkm<D^T. #m&mi&*mmLx®t>n%~3.- 

P cktffcL^L-P >0«Jfi^fe*J|ft*r 5 C £ 

*3BWfcmT© (1) ~ (4 1) (cKf-So 

(1) ^U3-^»>^-«*tH?-3 (OT> GSK-3 tH§T) ©S 

(2) #88£g#t, ttftfifiOjMiTftSJiG (1) ©IS*.. 
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g«fiT?*S±E (2) CDHIg. 

(4) GSK-30Sttftfi*n*Jl*t, U^^A*fc«^©^a^tfF 
5 ^2n5&T&3J:iB (1) ~ (3) 

(5) GSK-3 0?Stt£M-r51&R#*, tf^-f > F'JKW ^ KfliStt, 

>fp[3, 2-d] [\]^>X7V¥>-sm-*>mm&bv<tt'<>i?)V¥>mmft3i 



nfcitfnttH— £fc«&fcoT> l~3©SBfc&*U R\ R'&iim* 
15 ^Ii0fii7J^-Jk -COR 6 (5$*, R 6 «7jcm^, B&fcL<«#g|&©fg 

»7;wk s&fcb<te#B&©«7;i^-;k e»t>L<«*Btj|oTU- 
;p*fctt«tsi"bi/<tt*«tft©^^D7;p*;u***r), -coor 7 (^^, R ? «zkmic 
^ Biftt>i/<tt#Bife©(S»7;mr;k B$fcU<te#B&©7U-;i/£fc«« 
&fcb<te#fi&<D~>^D7;u*;p£^f) £fc«-0R 8 (a*, rms**^ b 
20 J! ! bU<tt»©tt7J^Jk fi^feb<{^s^©7U-;i/tfettfi^ : bL 

~;k BJft"bb<tt*stftofift7;U3+'X e&t>b<te#B&®«7;io* 
5/*;M?=:;k Btfc*>L<«#B&<D7U-;k *;p^->, ad^x tKp+ 

25 -X -hP, 7^y*feM/feL<«^i£!IS7>/^;i/75y n££tfni 
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TfeJ:V>] T-^ft&fc^tK 3(11) 



id 



(j£*> na, ma, R'\ R 2 \ R 3A &£tfR 5A te, ^ft^nMIB n, m, R l , R\ R 3 £<fctf 

R 1B 

i 




R 3B R 48 

[3+, nb % mb, R 1B , R 2B &<fctfR SB te, ^n-^nMfB n, dk R 1 , R'^JctfR 5 <h^6 

Vl7)WV* «ftfeb<tt*iHft©<BaR7;Per-;k -COR 6 (^4». R 6 «liiffS<!:|WIi§i 
10 -C00R 7 R T ttfl&E£IWr&£) £fcte-0R 8 (^tf, R 8 tei!uf2 £ |WI 

(1) ~ (3) (ZHvfftfr l^©EI£o 
(7) GSK-3©gft*att5W, 5£(Ia) 
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R' 



,2a 




§±13 (1) ~ (3) (D^-ftlfr 1 OCOgl. 

(8) gsk- 3 (D^msm-? zmntfs ^cciia) 

H 



(3*, ma \mmtmm-?&K>s -R^\mmhL<^m^o{&m7)^¥)v^ 

T*£3±f3 (1) ~ (3) (DViTn^l^Og^. 
(9) GSK-3©^ft£|fi^3$Jg#, 5£(IIIa) 



3Ht&3±ib (i) ~ (3) <D^?nfri~D<Dmm. 

(10) GSK-3<2S&£l&g-r£«#> 3, 4-fc*X (1-*3MK> 

b*-;v~3-'r;w - ih- 2, 5-^>, 3- u-^wk^f 
-;u-3-^;w -4- (i-yptr;^>K-;p-3--<;i/) -iH-tfp-;i/ 
-2, 3- [1- (3—>7y7 p Dfc?;i') -r>H-;i/-3— r;i/] - 

4- (i-^^;K>H-;u-3—f;w - iH-tfP-;i/-2, 3 




H 




(Ilia) 
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H-;i/-3— r;u) -iH-t?p-;u-2, 3- [i- (3-#;m? 

*v7ntf;i/) -f >h-;i<-3-V;v] -4 - (i -^5 L ;K>H-;i'-3— o\>) 
-iH-tfD-;u-2, 5-^>> 3- [l- (3-^;wt^jpyat!;i/) ^ 

5 >H-;P-3-<;W -4- (l-^M>Hh3-^W - IH-tfD- 

;i/-2, 3- [l- (3-75/yptr;w -<>H-;u-3-<;u] 

. -4- (i-^^;i/-5-yptr;u^w>H-;i/-3--f ;w -lH-tfp- 

;U- 2, 5-5**>, 3- [1- (3-th*D+'>yat!;i/) > H— ^- 3 — r 
)V\ -4- (l-^ih5-7xZJK>FHh3HJl') - l.H-tfP-JP 

io -2, 5 3- [l- (3-7^yyotf;i/) -f 3-' r;u] - 

4- ( 1 - ^ fJV- 5 - 7 1 Z JK > h' 3 - - lH-hfD-;U-2, 

5- ^>, 3- [1- (3-th*D+'>^Db!;W -f >H-;i/-3— fJW -4 

- h*s/*;p*n;K>H-;u-3— i)V> 

3 - Ci- (3-tKP^F'>yDtf;w) -f>F-;p-3-^ 
15 JM--4- (i-/?;i/-5-nhD<>F-;i/-3-<;W - lH-tf 

2, 3- (l-^^;K>H-;P-3.—f;l/) -4- [l ~ (3-t 

KD*'>^DWW -5-zhD-f>F-j|/-3--TJl'] -lH-tfP-^-2, 
3- (2-^DD7x-;V) -4- (1 - ^JK>hHh3-' f 
;W - lH-fcfP-;l/-2, 5-^>, 3- (2, 4-^DD7i-;W -4 

20 - (i-^^;k>h— ;i/-3— ' -iH-t?p-;u-2, 5-p^>, 3- 

(2-^pp^xn;)/) -4- [l- (3-k Kn^DWW -f>h*-^-3 
— f;W - iH~hfa-;i/-2, 5-^>, 4- [l- (3-75/yptf;W 
-r>H-;p- 3--r;p] - 3- (2-^pp7x~;u) - 1 h- tfp-^- 2, 5 




25 'tOOH 
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(i) ~ o) o^-rnam^ommc 

(11) GSK-3£PI^T3#lft^\ ^ (IV) 



R 14 R10 




R 17 (IV) 

-;k #fcr;w*;P7;p3*-;p, iikfSix h u ;k #fc7;i/*;px h u ;k y7 / , 

;Wk 7^^r-;^«fc^7;p*n;naj«, flt«n£7^ 
n-;k #{'7;i/+;P7;wn-;k 7;i/3+->, 7~>;k ->7/, -bo, x^^ 

*4l5^*SXt«*©|El^Wlctt : #*n**T*«±B (1) ~ (3) ©Vvfn* 

i^©k^. 

(12) GSK-3£fi&§-t£$?ft#> 7,12-vt HP-<> HP [3, 2-d] [lM 
20 >X7i?fcf>-6(5H)-3->, 2-^P^E-7,12->?bHP-r>KP[3,2-d][l]^>X7 
•fc?tf>-6(5H)-:*X 9-^P^E-7, 12->?h Hp-< > Hp [3, 2-d] [l]^>X7"if If > 
-6(5H)-*X 9-£PP-7, 12->?b KP-- T > Hp [3,2-d][l]^>X7if t!> . 
-6(5H)-^>, 11-^ PP-7, 12->?h HP--T > HP [3,2-d][l]^>X71?tr> 
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-6(5H)-*>> 12-3?h FP-f > H P [3, 2-d] [1] ^>X7i£b> 

-6(5H)-^X 8-^^-6, HD-fl/ [3', 2' :2, 3 Tiftfy [4,5-bM > H 
-;i/-5(4H)-^->, B-^P^-T, 12-i^h HP-4-* H^v—f > HP [3, 2-d] [1]^> 
X71?b>-6(5H)-:t>> 9-^pqE-7,12->?h HP-4-b h'D^^ >h'D 
[3, 2-d] [1 ] ^ > X 7 if b > -6 (5H) - * > , 7, 1 2- v b H P -4- * H * f > H P 
[3,2-d][l]^>X7ifb>-6(5H)-:tX 9-^^-7, 12-^b HP-2,3-i^ 
-f y F P [3, 2-d] [lM>X7i£b>-6(5H)-:t>> 9-^P^e-7, 12-vb H P-2, 3- 
S?b HP^>--f >Fo [3', 2-d] [1] ^>X7-fc? b >-6(5H)-:*X 7, 12-vb H P 
-2,3-^^ b*y-^( y HP [3, 2-d] [l]^>X71z:b>-6(5H)-^>, 7 r 12-i^b HP 
-9- h U y)V^rn^^A-^ y H P [3, 2-d] [l]^>X7iib>-6(5H)-^>, 7, 12-v 
b HP-2, Z-iS* H^>-9- h U 7)V*u*?)l-i >Hn [3, 2-d] [l]^>X7ifb 
>-6(5H)-^>, 2-^P^-7,12-^b HP-9-H U7Ma/^H > HP 
[3. 2-d] [lM>X7if fcf >-6(5H)-^">. 9-^ P ^E-7, 12-^ b HP— T > HP 
[3, 2-d] [l]^>X7if b>-6(5H)-^X 9-^^-5, 12-k^-(t-^^^> 
- )V) -7, 1 2->> b HP— f > HP [3, 2-d] [1] ^ >X71f b >-6 (5H) X 9- 
yu^-n-(\-U-)\,jr*yti)Vi&~)\s)-l, 12-^b Kd-OFd [3, 2-d] [1]^> 
X7ifb >-6(5H)-*X 9-^P^-5,7-bX-(t-^;l/^'>^;l/^r;l,)-7, 12- 
^b HP-^ >HP [3, 2-d] [l]^>X7ifb>-6(5H)-:tX 9-^0^-5,7, 12- h U 

-(t-7>;i^^>#;i^- jum, 12-^b h d— f > h p [3, 2-d] [1] ^>X7i? b 

>-6(5H)-:tX 9-^P^E-7, 12-i^b FP-5-;*^;i/^i^;l/#~;M?S/l,--f > 
H P [3, 2-d] [1] ^ >X7 if b >-6 (5H) >> 9-^0^-7, 1 b H P-l 2-* 
t^ytDVt^)\z^)V-i y H P [3, 2-d] [1] ^>X7-tf b>-6 (5H)-*>, 9-^P 
*-7, 12-i^b HP-12-(2-b HP3^>X?MI/W > Hp [3, 2-d] [l]^>X7if b> 
-6(5H)-^>, 2,9-^nt-7, 12-vb HP--f > Hp [3, 2-d] UM>X7if b> 
-6(5H)-:*X 8, 10->^ pp-7, 12->?b HP--T > Hp [3, 2-d] [l]^>X7i?b> 
-6(5H)-^->, 9-v7/-7,12-vb HP— f > H P [3, 2-d] [1] ^ >X7if b> 
-6(5H)-3->> 9-^^6-7, 12-i?b HP-5-^^;W-r > HP [3,2-d] [l]^>X7if 
hf>-6(5H)-^>, 5-^>^H-^Dt-1,12-yt H P-5-;*^;l— T > Hp 
[3, 2-d] [l]^>X7-t?b>-6(5H)-3->, 9-^^-7, 12-v^b Hp-12-^^;1/--T > 
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HP[3,2-d] [l]^>X7ifb>-6(5H)-:*>, 9-7D^-12-X^U-7, 12->>h K 
^>b*p[3,2-d][l]^>X7ifb>-6(5H)-#X 9-7^-7, 12-5?b H P-12-(2- 
^D^;W--f > HP [3, 2-d] [1]^>X7*? k!>-6(5H)-^>, 7, 12-5? b HP-9- 
/^-r>HD [3, 2-d] [l]^>X7ifb>-6(5H)^X 7, 12-5?b HP-9-* 

> H P [3, 2-d3 [1] ^ >X7if b >-6 (5H) X 9-7 )V* P-7, 1 2-5? b H D 
-12-(2-7 , P^n;V)-'Tv'HP[3,2-d][l]^>X7ifb>-6(5H)-^>, ll-^P^E 
-7,12-5?b;HP-'l , >h*P[3,2-d][l]^>X7^b>-6(5H)-^X 9-7^-7,12- 
5?b H D-2-(*3\>K 5 7 75 »-f > HP [3, 2-d] [1] ^>X7"tf tf >-6 (5H)-* 
X 9-7* P *-7. 1 2-5? b H P-2- >R) «f > H P [3, 2-d] [1] ^>X7if b > 
-6(5H)-^X 9-7*P^-7,12-5?bHP-10-bHP*5W>HP[3,2-d][l]^XX 4 
7i?b>-6(5H)-:tX 9-7*P ; E-7 > 12-5?b HP-ll-b Fo^fJH>Fa 
[3, 2-d] [l]^>X7ifbX6(5H)-;f X 7, 12-5?b H P-4-b H P* v-< > HP 
[3, 2-d] [l]^>X7if bX6(5H)-;TX 7, 12-5?b HP-2, 3-5? b Hn+y-f > H 
P [3, 2-d] [lM>X7i£bX6(5H)-*X 2, 3-5?;* H^X-9-X h P-7, 12-5* b H 
P--f>HP[3,2-d][l]^>X7^b>-6(5H)-^->> 9-5-77-7, 12-5? b Hp-< 
>HP[3, 2-d][l]^XX7*?.b>-6(5H)-:*X 2,3-5** h * 5-9-5/ 7 7-7, 12-7 
b H P-< > HP [3, 2-d] [1] « >X7if b >-6 (5H)-;f X 9-X h P-7, 1 2-5? b H P 
H" > HP C3, 2-d] [l]^>X7ifb>-6(5H)-:tX 3- (6-^*7-9- h U 7)V*U* 
6, 7, 12-t- H 7 b H P-^ > H P [3, 2-d] [1] ^ >X7-fc!b X2-T JW^DH 
tfx H U;K 2-7*P^&-9-- H P-7, 12-5?b HP-f > Hp [3, 2-d] [l]^>X7-fe'b 
>-6 (5H)-:tX 3-(6-^-^V-9- H U 7JM-P 6, 7, 12-t- h 5 b H > 

HP [3, 2-d] [l]^>X7-tfb>-2--r;i/)7£ U PXh UJk 2-(3-b 
p tTn;W -9- h U 7;i/^P^^;W-7, i2-5?b HP-< > Hp [3, 2-d] [i]^>X7if 
b>-6(5H)-:*X 2- H- K-9-^nt-7, 12-5?b HP— f > HP [3, 2-d] [lMXX 
7"tfb>-6(5H)-^X 2-(3-?T*7-l-7>x;iO -9- H U 7)V*U*?)V-1, 12-x 
h7tH P-f > HP [3, 2-d] [l]^>X7if fcf>-6(5H)-^*X 8-7 P P-6, ll->*b 
HD-^X/ [3*,2* :2,3]7-tfby [4, 5-bM > H-;W-5(4H)-^>> 2-3-H-9-H 
U 7 P * 1 2-5? b H P -<> H P [3, 2-d] [1] ^ >X7*fc? b >-6 (5H) 

X 7,12-5?bHP-bU H[3',2' :4, 5] bP P [3, 2-d] [l]^>X7if b>-6(5H)-:t 
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>, 11-;* 3^-7, 12->*k HO-OHP [3. 2-d] [1] ^ >X7if tf >-6 (5H) -:* >, 
2-[2-(i-k FP^yyi'a^^Wi^JH -9-1- U y)l*v*?)V-l, 12-i?h 
KD-<>FD[3,2-d][l]^>X7-t?tf>-6(5H)-^>> 2-v7/-7, 12-S*k HP- 
-f > H □ [3, 2-d] [l]^>X7-fc?k>-6(5H)-:*X 2-3- H-7, 12-vk HP-f > H 
5 P[3,2-d][l]^>X7ifk>-6(5H)-:<}->> ll-X^;i/-7, 12->*k FO-^Fa 
[3,2-d][l] ^>XTif tf >-6(5H)-^>> 8- / ^;V-6, 11- k H P-^X/ 
[3' , 2' :-2, 3] 7-tfb!/ [4, 5-bH > H-;W5(4H) -:<}->& cfctf 3-(6-^-^V-9- b U 7 
)V* P ;* 3^-5, 6, 7, 1 2-x h 7 k H P ~f > F P [3, 2-d] [1] ^ >X7 if k >-l-< 

10 fctt£$nStitt?&S±IB (1) ~ (3) ov^fn^ 1 OOESH. 

(13) GSK-3!&PIit5W, 9-^7/-7,12-S*kHP-'f >HP 
[3. 2-d] [l]^>X71ftf>-6(5H)-^X 9-^^-7, 12->>k HP-2,3->>* h*:> 
> F P [3, 2-d] [1] ^ >X7if k >-6 (5H) -Or >> 2-7* P *-7, 12- 5? k F P -9- h 
U 7)VHru* f > HP [3, 2-d] [1] ^ >X7i?fcf >-6 (5H) X 7,1 2- k H 

15 P-2,3-i*^ h^y-9-MJ7^D^f;M > H P [3, 2-d] [1] ^>X7if k > 
-6 (5H)-:*>, 2, ^E-7, 1 2-S* k H > H P [3, 2-d] [1] ^ >X7i?k > 
-6(5H)-^X 7, 12->*k H P-9- h U 7;M*p ^^--f > H P [3, 2-d] [1]^>X7 
if k >-6(5H)-^->, 9-7 P P-7, 12->"k Hn~f > Hp [3, 2-d] [l]^>X7if tf > 
-6(5H)-^>, 8-7^-6, 11-vk HP-^xy [3' , 2' :2, 3] 7if\f/ [4, 5-bK > H 

20 -;i/-5(4H)-^->, 7, 12-v>k HP-9-* h^Fv-O H P [3, 2-d] [lM>X7ifk> 
-6(5H)-*>\ 10-7*P ; e-7, 12- k H P-O H P [3, 2-d] [1] ^>X7ifk> 
-6(5H)-*>, 11-7^^-7, 12->>k HP-f > H P [3, 2-d] [1] ^>X7if k > 
. -6(5H)-:*>, 11-7 p p-7, 12-vk HP-<> HP[3,2-d][l]^>X7iftf> 
-6(5H>-*>> 9-7;l/^P-7,12-^k H P-< > H P [3, 2-d] [1] 1>X7if k > 

25 -6 (5H) - * > , 9- ;* 3 1 ;i/-7, 1 2- 5? k H P - <> H P [3, 2-d] [1] ^ > X 7 if k > 
-6(5H)-^>> 9-7*P : E-7,12-^k HP— f > H P [3, 2-d] [1] ^ >X7if k > 
-6(5H)-^;f X 8, 10-^7 □ d-7, 12-;>?k H P--f > H P [3, 2-d] [l]^>X7if k 
>-6(5H)-?T>, 9-7^^-7,12-^ HP-12-(2-k H P ^X^JI/W > HP 



[3, 2-d] [1] ^ >X7if k >-6 (5H) X 9-7* P ^-7. 1 2- v* k H P-2, 3-5? k H P * 
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is-l y Y P [3, 2-d] [l]^>X7ifb>-6(5H)-*X 2-7P ; fc-7, HP-f 
> HO [3, 2-d] [l]^>X7iftf>-6(5H)-^X 7, 12-^h H P-2, 3-v/ h^>-< 
>Hp[3,2-d][l3^>XTift!>-6(5H)^>, 9-^0^-7, 12-^b Hd-12-^^ 
> H D [3, 2-d] [l]^>X7^tf>-6(5H)-^> : 9-^D^-7, 12-^fc H P-5- 

/ ^ > h p [3, 2-d] [i] ^ >X7-t? tr >-6 (5H) -3- > 

43<fctf7,.12-^t:HP-'f >FP[3, 2-d] [l]^>X7if t!>-6(5H)-^>^e>^?>^ 

i;0M«n^b^*fc«^(D^3i^W('!^$n^mT^§±ia (i) ~ (3) 

(14) GSK- 3 £|Mt3$lJffr\ 9-'>7/-7, 12-^h HD--OHP 
[3, 2-d] [l]^>X7iftf>-6(5H)-^>, S-^Dt-T, 12-v* t. H P-2, 3-v^ h3^> 
-< V HP [3, 2-d] [l]^>X7if tf >-6(5H)-^>, 2-^D^-7, 12-S?t HP-9- h 
U 7)V^a^)l-^ > HP [3, 2-d] [lM>X7-fc? fc° >-6(5H)-:tX 7, 12-^t H 
a -2, 3-^* h *->-9- H U 7 )V0r p ;* ^;P--f > Hp [3, 2-d] [l] ^ >X7-tf t° > 
-6(5H)-^X 2,9-77^^-7,12-5^ H P-f > H P [3, 2-d] [l]^>X7i? tf> 
-6(5H)-:*>, 7, 12-7b H P-9- H U 7JM"P *?-)V-<1 > H P [3, 2-d] [1] ^>X7 
•iff >-6(5H)-#X 9-£ PD-7, 12-i^b HP--T > HP [3, 2-d] [l]^>X7"tf tf> 
-6(5H)-^X %-7u^-S, Fn-fxy [3' , 2' :2, 3] 71ibV [4, 5-bH > H 
-;P-5(4H)-^">*5j;r/ 7, 12-v^h H=^>-< > HP [3, 2-d] [1]^>X7 

if b >-6 (5H) >^ e> tt s p=k o iifcfnsft;^ £ tc fe^omm^m km $ n 

^T^^)±IH (1) ~ (3) (D^-ftlfrl-CKDmno 

(15) GSK- 3 9-^D ; E-7 l 12-^kFM>FP 
[3, 2-d][l]^>X7iitf>-6(5H)-^>*fctt^O^S^^fF^$tlS^T^^ 
±fB (1) ~ (3) (D^-ftLfrl-OVrnMo 

(1'6) GSK-3$rgE^-r^R^ ^ (V) 



12 
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R 22 




mw^zmfz^;-* z;-&it\thV7)i*)Vi'V)im;*n^nm*\zm&z 

Y*)7)VHru^)Vm ; - COM ; -COOM ; fe§^ft-CH 2 COOMl 

m Tck n Rso & <£ R3i ^tk^mt, c> fcfft-MK i m %tz.mm<D b 
w&£t£fc#w&T\ &gtez&im&tcmm<D^ : rtim?$:^ts7 

D-JPS^T) ; JyJH ; -CH 2 -NR30R3i ^^1^>T^/S (Z\Z\T*R™ 
3 £ 7 £*TT 3 ;* 3=- > □ 7fr*M£ ; 7 ^ H £ bTtfX &mW> 

j-\z&£Ltc£.ww)75.;mm e,M^$n§o- 

7^&-?TckV>R21, R22, R23, R24, R26, R27 % R28 & < £ftCR29 ^TK^M^ ; 

13 
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Any y ;b.h'n^>I;-hDvS;^hnS; 7;io ; &Kfc 5 fcf lffl 

^M©Ci~Ci8 7;i/^;i/S ; jfes^&tfiffl^fctttt&cD^xoig? swrse 

&£fcte#g$7 U -;^+->g| ; 5>fe£ 1 fl*fctt«R©'\'rnJK : F«:#'r 
5SM£fc«#g&*^l/>7 U ; tf 1 flS&lilMKD'Vr 

oHT£^tr> 3 e> 7 ffl(D&if§IlCT&Wr S o 7; WUS ; &£& 6 tf Hi 
StcteWkV^umTZ'StS. 3 ^e> 7®cO^§M^£Wr£*3 : :l/>v# P7 
»1; HJ 7;M-D;WI/» ; - COM ; - COOM ; Sfc«CH 2 COOM 

;^;p^*fctt7;i'3*>'STSife$nTViT«k^7U— ;PS*^-r) ; -nrso 

t lfi*fctt«&©t Hn^^J;Wsfctt7$/STfiift$tiTVi«&iSji* 

ao^fniif^tyru-M, 7>-;i/«^s-r*\ &xm=f"tfi. 1 

3) ; -CONRsoRsig (dc:TR»*<fc^R3ittS9fB©3ic**^*r 

TJl/tf^-hS ; 7nJMn>75 ; -SO 2 NR30R3ig (£C:TR8°:}3<fctfR« 
tttine©*«*&#?"3) ; ~N=N-R32 TVS (^C1TR32 «&gft&tf lfii; 

fc»«»®*;^*^;w, ***u;wsfctt*;w**- h«-r«^$nfc/f#^s 

& 5 VJi tt^ijn v H a<m8i * 5 it iRS ttT v> £ O - it U n H * it « 

N-^U3^HS«r«-r) &**r# ;-R»43J;tfRwfce>tfK:R*fcJ;tfR»tt*- 
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5 Wfcifg£n5JfiTfca±fE (1) ~ (3) ©Wfftj&u OOEIg. 

(17) GSK-3^Pl#f S«IR*«, >> ? ;i/H>, 5-3— F— 

>V)V\i>, 5-*3\>U-^>^;i/tfX 5--hP--f>v;Hi>, 5-S0 3 

^sfctt-eosia^wtif^^nsiftTfesiE ci) ~ (3) owrnau^© 

(1 8) GSK-3ftltt*«*^ ^>> ? ;Hf>-3*- ; &y^^v'A, 5 
-3- f >>UUt:>- 3'-*/ ^^Afccfctf 5 - S O a N a — f >>?;Hf > 

tt5*§n?*5±fB (1) ~ (3) o^fn^iotDgi. 

(i 9) GSK-3fcM-r*4M*#* -f >^;nf>-3 , - : &y^v'A*yc 
tt*osia^wts'iF$$ns«:Tf*-5±«a (i) ~ (3) oufwuo(DEi. 

(2 o) gsk- 3<Dm&zmgtz®n&G?mfttLT^bTtz2>wm 

20 »«fi©-3.-a >&r£<£ii#J. 

(2 1) GSK-soiSteSMTStoRj^ U^ASfctt-toSia^Wk: 
!1 : §$ns4ST*S±E (2 0) 0-zL-P>ir^{Eii^Jo 

(2 2) GSK-3©ffitt*aiFf SftlR^^'f >KU;U^W5 FBWWfc 

25 > H P [3, 2-d] [l]^>X7-fe?t? >-6m-*>&sm&hls< tt< >5>;H£>R*fcS: 

fctt*n6«>i8a*MK:i | iF#an5ii[T?*<&±iB (20) ®-3.-p>#r£<Eii3)Jo 

(23) GSK-3CDSttSia#-r-5«JK^ SCO) 
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(i) 



tt*gJfeO^T;i/^n;K -COR 6 (5£<£, R 6 «7K^M : ?> B&t>b 

;i'*fctttti^t)b<«#e^(D>'^D7;i/^;i/^T), -coor 7 (s^ vwmw. 
&fcL<&#®&<£^D7JWU£*-f) Sfcte-OR 8 (^?f> r 8 «7K^^> s 

<WiiCDy^D7MJl/^t) £3IU R 2 ££tf R 5 ^-£fcKm&-3T, 

7K^m^ amt)L,<«#emo^7;i/^;k gm s bb<«^s^fs^7;^ 

a^n^n 2 3 x&z>t%. "tn^etKD v&^zfiimm-xbmU'DX^ 
xb&w x^n^t^m. 5£(n) 



na, ma, R'\ R 2 \ R^^ailX R 5 HS, ^-n^tlB&IB n» m, R', R 2 > R 3 £cfctf 




,1A 
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nb, mb> R ,B , R^&itfR 58 ^ **l^nfflff3 n ? m, R 1 , R'££tfR 5 

STi^iK fliift'bb<«*fliife©e«7;^r:;K -cor 6 R 6 «MB<t|wiS 

-C00R 7 (5£4«, R'«BulB<hlM«T^^)) £fcte-0R 8 (a*, R 8 teftillB £ 1*1 
(5£*, k&l ££:te2 £SU XteCH r NH> MSM^SfcM^II^ SSU R 9 

(20) <D-2.-u>m$Lmm\. 

(2 4) G S K- 3 ©Stt*fi»*r*«il^ i£(Ia) 
H 

YV>O^S da) 
R 3a Ft 48 

(a*, r 2> «7K^m^ <£«7;i/3*~x i£»7;p3+->*;i/#n;w, 7U-;n* 
ta (20) <D-3.-u>m*E.®m&* 

(25) GSK-3 0Stt*ia*i"«>4S«^ ^(Ha) 
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H 
N 



T&£±fB (2 0) ©na-P>*r*(EJt»J. 
5 (26) GSK- 3 ©fiHt«rM*rs*S^ iS(IlIa) 



3&T£3±iB (2 0) 0-a-n>«f^ffi3i»J. 

(2 7) GSK-3©©tt*ES*T-5*K^ 3, 4-tTX (l-^WM^ 
10 H-;w-3— f;W - lH-kfP-;l/-2, 5-S**->, 3- (i-^^;w>K 

-;i/-3-<;i/) -4- (i -^u\L)voy-)V- 3-> ow -iH-t?p-;i/ 

-2, 5-S**X 3- [1- (3-^7/yPtf^) -f > K-vfl'- 3 JH - 

4- (i-^^;k>H-;p-3— f;w - lH-tfp-ji/- 2, 5-^>, 3 

- [1- (3-T5/7'Dtf;P) -f >K-^-3— <)l>] -4- (l-^JU-O 
15 H-;i/-3— t)V) - lH-tTP-;P-2, 3- [1- (3-*;U# 

*i/*JuM)V) < > K-;u- 3 — OKI - 4 - ( 1 -*3VH- > 3 — f ;u) 
-iH-tfp~;p-2, 5-> ? ^->, 3- [1- (3-^;w\^-r;u^Ptf;i/) -f 
>H-;i/-3-<;n -4- (i-/^;u-r>H-;i/-3— r;i/) -ih-hp- 
;i/-2, 3- [1- (3-7^yyptf;w -f > h— 3 — r;u] 

20 -4- (i-^^;i/-5-ype;i/^-4 i W>K-;i/-3— r;w -iH-tfP- 

;i/-2, 5-v^->, 3- [1- -f>K-;i/-3— f 

;u] -4- (i-^fjh5-7i-K>Hh3--fJi/) -iH-trp-;P 




(Ilia) 
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-2, 5-^>> 3- [l- (3-7^/^Dtr;w -f >H-;i/-3-<;w - 



4- (l-^^-5-7x^JK>F-;V-3-fJW - lH-t?P->- 2, 

5 3- [l- (3-t Fp+vtW^) -r >h-;v-3— r;W -4 

- (i-^?;w-5-^b^'>*;P#njK>^-^-3— r;i/) -iH-tfa- 

5 ;i/-2, 5-v>*>> 3- [1- (3-t h*D^>7nbMl/) <>H-;U-3— f 
;U] -4- (l-^fJl/-5--hD-f>Ml'-3- 1)V) -lH-t!D-;i/- 

2, 5-v^->, 3- (i-^^;w>h-;p-3— -4- [1- (3-t 
HD=\^>^Dt!;i/) - >H-;w-3—i';H - i H-tfp-^- 2, 

5- 5**X 3- (2-^DD7x-;W -4- (1 -^^;W>K-;i/- 3— f 
10 ;V) - lH-hfP— 2, 5-^>, 3- (2, 4 □ D7ir.Jl/) -4 

- (1-*3MM' >H-;U-3— - 1 H-kfP-JU- 2, 3- 
(2-^pp7x-;1/) -4- [1- (3-fcHn+->yptf;i/) -f>H--;i/-3 
— OV] - lH-tfP-;U-2, 4- [1- (3-Tsyyptf;i/) 

-i >H-;i/- 3--r;i/] -3- (2-^od7x-jw - 1 H-if p-;u- 2, 5 

15 



0) o^a.-p>iT^{Eii^Jo 

(2 8) GSK-3£|fi^r5!i£fSt^ 5£ (IV) 
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R 14 R 10 A 




-)w mz7)v*)W)vzi -;k mm&- v u ;k #k:7; h u jk y7 / , 

10 n-;k #(c7;ww7;m-;k 7;m*x 7Xik ->7/> 31 ho, 
x adjmm> Apyx 7K^m^e>mckHp^'Xi/^e)^^^J:0ia 
mzMR-zn, vmrnmom, mzi&,m7)v^)m. mmm7)vu-)v, mz7 

%\k£fytt\tt<Dnn^mz&®zn%n^hz>±M (20) <d-^-px&t£ 

15 {£»J. 

(29) GSK-3&m.W-?ZMntf, 7,12-vbHP-f >KP[3,2-d][l]^ 
>X7if tf >-6(5H)-pf>, 2-^^-7, 12-v* fc HP— f > H P [3, 2-d] [1]^>X7 
•if tTX6(5H)-^X 9-^^-7, 12->>t F P-f > H P [3, 2-d] [l]^>X7if tf > 
-6(5H)-:tX 9-£ p p-7, 12-^b H P— Y > H P [3, 2-d] [1] ^ >X71f k° > 
20 -6(5H)-:tX 11-^7 P P-7, 12-v^k H P-- < > H P [3, 2-d] [1] ^>X7if k*> 
-6(5H)-;tX lO-^P^e^.n-^k HP— f >HP[3,2-d][l]^XX7-fe'tr> 
* -6(5H)-^X 8-^P ; E-6,ll-^tHP-^xy[3',2 , :2,37-tftry[4,5-b]'f>H 
-;l/-5(4H)-;f X S-^P^-?, 12->?b H P-4-* h^>-f > HP [3, 2-d] [1]^> 

20 
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X7i?£>-6(5H)-3->, 9-^P^-7,12-^t h*D-4-t KD**>-< >FP 
[3, 2-d] [1] * y X7 i? b >-6 (5H) - 3* > , 7, 1 2- b H P -4- * h * f > H D 
[3,2-d] [l]^>X7"tf b>-6(5H)-^X g-yp^, 12->?b FD-2,3-y/ H^> 
~f>HP[3,2-d][l]^>X7ifb>-6(5H)-;tX 9-^P^-7, 12->?b H P-2, 3- 
5 v'bFP^v'— f >HP[3,2-d][lM>X7i?b>-6(5H)-:*X 7,12->>bFP 
-2,3-vpC h^v-f >FP[3,2-d] [l]^>X7ifb>-6(5H)-;fX 7, 12-^b HP 
-9-h U 7;^P^^;i/-r > HP [3, 2-d] [l]^>X7-t? b>-6(5H)-^>, 7, 12-v 
b Hp-2, 3->>;* H+:>-9-H U 7MD^H>Fn[3, 2-d] [l]^>X7irb 
. >-6(5H)-^->, 2-yDt-7,12-yhKD-9-hU7;i/tD/?;M>FP 
10 [3,2-d] [l]^>X7ifb>-6(5H)-^->, 9-^P ^E-7, 12-v 5 b F P--f > H P 
[3, 2-d] [1] ^ >X7if b >-6 (5H) -tt >> 9-"/P ^-5, 1 2-b*X- U-?^ 
^;i/fc;i,)-7,l2->?bHP-<>HP[3 1 2-d][l]^>X.7ifb>-6(5H)-^>, 9- 
yp^E-^-Ct-^^l/^V*;^-;!/)-?, 12-^b H P-< > HP [3, 2-d] [1]^> 

X7ifb>-6(5H)-^>, 9-^u^,i-\d^-(i-^)^^yti)Vt^M-i, 12- 

15 v>bKP~f >h*P [3,2-d] [l]^>X7ifb>-6(5H)-:t>> 9-7nt-5, 7, 12- h U 

-(t-7'^;i/^+^;^^;w-7, 12-^b hp-t > hp [3, 2-d] [i]^>X7-tf b 

>-6(5H)-^>, 9-yP^-7,12-> ? bHP-5-^^;^^v'^JU#^^5 : -;W-i'> 
HP [3, 2-d] [l]^>X7ifb>-6(5H)-^->, d-y'u^-l, 12->?b 
tf^^l^-JM^-f > HP [3, 2-d] [l]^>X7*t?b>-6(5H)-;f X 9-7* P 

20 ^-7, 12->>b HP-12-(2-b h'D+J/ifJW-f > Hp [3, 2-d] [l]^>X7ifb> 
-6(5H)-^->> 2,9-^7^^-7, 12—7 b H P-- T > H P [3, 2-d] [l]^>X7ifb> 
-6(5H)-:t>, 8, KH77PP-7, 12-~7b HP—I" > HP [3, 2-d] [l]^>X7"tf b> 
-6(5H)-:*>, 9-">7;-7, 12-'-7b HP--f > H P [3, 2-d] [1] ^ >X7i? b > 
-6(5H)-^>, 9-7p^-7, 12-vb HP-5-^;U-< > Hp [3, 2-d] [l]^>X7ir 

25 b>-6(5H)-^->, 5-^>> J ;i/-9-^P^E-7, 12-i^b HP-5-^^;l/--f > HP 
[3, 2-d] [1] 1 >X7i?b >-6 (5H) -tf >> g-7*P ^-7, 1 2-7 b H P-l 2-* > 
HP[3,2-d] [l]^>X7ifb>-6(5H)-^X g-7*P ; E-12-X5S>l'-7, 12-i/b HP- 
-f y H P [3, 2-d] [1] ^>X7iz? b>-6 (5H)-^X 9-^D€-7, 12-7b H P-12-(2- 
7 p P^x;W--r>HP[3,2-d][l]^>X7'tfb>-6(5H)-^->> 7, 12-:7b H P-9- 

21 
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> H □ [3, 2-d] [l]^>X7-t? k 7-6 (5H) 7, 12-7k H P-9-* 
H>HD[3,2-d] [l]^>X7-fe'tf>-6(5H)-^>, 9- 7 JV* P-7, 12-7 k HP 
-12-(2-7°P^~>W > HP [3, 2-d] [l]^>X7if k* >-6(5H)-:*7, 11-7*P*: 
-.7, 12-7k HP-T > HP [3, 2-d] [l]^>X7-tftf>-6(5H)-^>, 9-7^-7, 12- 

5 ~7k H P-2,-(* y 7 == » 7 H P [3. 2-d] [1] ^ >X7if k 7-6 (5H)-* 
X 9-7p^-7, 12-7k H P-2-(#;i/#7$0-r > HP [3, 2-d] [1]^7X7±: k7 
-6(5H)-^X 9-7*P^-7, 12-7k HP-10-t H P 3r v'-^f 7 H P [3, 2-d] [1]^7X 
T-tf tf>-6(5H)-^->. g-T'P^.U-^k HP-ll-t HP+v^^-f >HP 
[3,2-d][l]^>X7-fe:t!>-6(5H)-3-X 7, 12-7k H P-4-k'H P* is-i 7 H P 

10 [3,2-d][l]^>X71ftf>-6(5H)-^X 7, 12-7k H P-2, 3-7k H P*W 7 H 
P[3,2-d] [1] ^ 7X71fk 7-6 (5H) -3" 7, 2,3-7* h^v-9-" h P-7, 12-7k H 
D-< > H P C3, 2-d] [1] ^ >X7if k 7-6 (5H) -rt 7> 9-77 J -7, 1 2-7 k H P 
7 Hp [3, 2-d] [l]^>X7iib°>-6(5H)-^>, 2,3-7* H 3^7-9-77/ -7, 12-S^ 
k H P--f > HP [3, 2-d] [1] ^ 7X7*? k 7-6 (5H) -~t 7, 9-- h P-7, 1 2-7 k HP 

15 7 HP [3, 2-d] [l]^>X7"tf k°>-6 (5H)-^->, 3-(6-^-^V-9- h 'J 7^P^ 
5M1/-5, 6, 7, 12-x h 7 k HP-^ 7 HP [3, 2-d] [l]^>X7ifk° >-2-f;l/) 7°P k 
H U;K 2-^nt-9-- H P-7, 12-7k Hp-^ 7 Hp [3, 2-d] [l]^>X7iik 
>-6 (5H)-:tX 3- (6-^*7-9- h U 7;i/^P*?\M/-5, 6, 7, 12-xh^k HP-"f> 
HP [3, 2-d] [l]^7X71fk7-2H';i/)77 U P~h UJk 2-(3-k Hp 3^7-1-7° 

20 Dlf-;W -9- H U 7;M-p*5F;|/-7, 12-7k Hp-^T 7 Hp [3, 2-d] [l]^7X7if 
k7-6(5H)-;t7, 2-3- V-V-^U^-T, 12-v^k HP-f 7 HP [3, 2-d] [1]^>X 
7-t?k>-6(5H)-^->, 2-(3-^V-1-7t--;1/) -9- H >J 7;^P *?JW7, 12-7- 
h^k HP-'f > Hp [3, 2-d] [1] ^ >X71f fcf >-6 (5H) X 8-? P P-6, 1 1-7 k 
' HP-^xy [3' , 2' :2, 3] 7-t?bfy [4, 5-bH 7 H-;W5(4H)-^->, .2-3- H-9- h 

25 u 7 p y> ^;u-7. 1 2-7 k h p --r y H p [3, 2-d] [1] 1 >X7-£ k >-6 (sh) -3- 

X 7,12-7kHP-k>J H[3*,2' :4, 5] kPP [3, 2-d] [lM7X7ifk7-6(5H)-:t 
7, 11-* ^;l/-7, 1 2- v k H P-< 7 H P [3, 2-d] [1] ^ >X7if k >-6 (5H) 7> 
2-[2-(l-k HP + ^777 W\*ri/)\,)JL?--)Vl -9- h U 7 )V*U*?-)V-1, 12-7k 
HP-^>HPC3,2-d][l]^>X7ifk>-6(5H)-^->. 2-77Z-7, 12-7 k Hp- 
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-f y Hp [3, 2 : d] [l]^>X7iftf>-6(5H)-^->, 2-3- H-7, 12-~7k Hp-< > H 
□ [3, 2-d] [1] ^ 7X7 if k >-6 (5H) >, 1 l-X^l/-?, F Y >HD 

[3, 2-d] [1] ^ 7 X 7 if tT 7 -6 (5H) - ^ 7 , 8^f;i/-6,ll-^t h'D-f X7 
[3' ,2' :2, 3] Tift!/ [4, 5-bH 7 H-;U-5(4H)-^>^3 J;^* 3-(6-^"^V-9- H U 7 
5 m □ ;* 3^-5, 6, 7, 12-7" h7t HD-^>h'n [3, 2-d] [1] ^ 7X7if k 7-2~f 

\z$m-znz>M.T*$>z>±.m (20) (D-^.-D>iT^ji^Jo 

(3 0) GSK- 3 StPIS-TS^SW 9-v7 /-7, 12-7 k H P—f 7 H P 
[3, 2-d] [l]^7X7ifk7-6(5H)-:t7, g^P^, 12-7 k F P-2,.3-7* h*is 

10 7 HP [3, 2-d] [l]^7X7ifk7-6(5H)-:f7, 2-7p c &-7, 12—7k HP-9-h 
ij 7)V^U^)V-^( 7 H P C3, 2-d] [l]^7X7if k7-6(5H)-;T7, 7, 12-7k H 
P-2,3-7* h 3^7-9- h >j7J^a/fJM 7 HP [3, 2-d] [l]^7X7ifk7 
-6(5H)-^->, 2,g-77P ; t-7 > 12-:7k HP—f 7 HP [3, 2-d] [l]^7X7if k7 
-6 (5H)-rT>. 7, 1 2-yt H P-9- H U 7;M"P > Hp [3, 2-d] [1] ^7X7 

15 ifk7-6(5H)-:t7, 9-7DP-7, 12-7kHP-< 7HP[3,2-d][l]^7X7ifk7 
-6(5H)-^7, 8-7P^-6, U-7k HP-^X/ [3' , 2' :2, 3] 7if k 7 [4, 5-bK 7 H 
-;U-5(4H)-^7, 7,12-7kHP-9-^ H^5>-< 7 H P [3, 2-d] [lM7X7ifk7 
' -6(5H)-^7, lO-T'P^-?, 12-: 7k HP— f 7 H P [3, 2-d] [1] ^7X7 if k7 
-6 (5H) - # 7 , 1 1 - 7 P -7, 1 2- is k H P — f 7 H P [3, 2-d] [1] ^ 7 X 7 if k 7 

20 -6(5H)-^7, ll-7PP-7,12-7k HP— f 7HP[3,2-d][l]^7X7ifk7 
-6 (5H) 7 , 9- 7 )V~* P -7, 1 2- : 7 k H P --f 7 H P [3, 2-d] [1] ^ 7 X 7 if k 7 
-6(5H)-:t 7, 9-* 5^-7, 12-7 k H P-^ 7 H P [3, 2-d] [1] ^ 7X7 if k 7 
-6(5H)-3-7, 9-7P^:-7,12— 7 k H P--Y 7 H P [3, 2-d] [l]^7X7if k7 
-6(5H)-^7, 8, 10-77 P P-7, 12-7k H P-T 7 Hp [3, 2-d] M'OXTif k 

25 7-6(5H)-^-7, 9-7P : E-7 > 12-^k HP-12-(2-k FD + i/Xr^)-' f 7 HP 
[3, 2-d] [l]^7X7ifk7-6(5H)-^7, g-7P^-7, 12-7k HP-2,3-7k HP* 
7-T 7 HP [3, 2-d] [l]^7X7if k7-6(5H)-^"7, . 2-7 P ^-7, 12-7k HP-f 
7.Ho[3, 2-d] [l]^>X7ifk7-6(5H)-^7, 7, 12-7k HP-2, 3-7* h^>-f 
7Fa[3.2-d][l]^>X7ifk7-6(5H)-^7, 9-^0^-1, 12-7k HD-12-^^ 
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;|^f >FD[3,2-d] [l]^>X7^tf>-6(5H)-^>, 9-^0^-7, 12-^ h h'D-5- 
^^;i/^*'>^;^-;l/^^-r>Hp[3, 2-d] [l]^>X7ift°>-6(5H)-xi-> 
7, 12-^h HP-Y > HP [3, 2-d] [l]^>X7i^>-6(5ffl-tf>*>SfcSi* 

j:oa«n*ft^*fctt*©iia*WK:fiF*snsiftT»*±iB (2 0) ©-a. 

5 -p>^£{1£»J. 

(3 1) GSK-3fcM1-£#lK#, 9->7/-7,'12->>fc: HP-^f >HP 
£3, 2-d] [1] ^ >X7if tf >-6 (5H)-:t X ^Dt-U 1-V t H D-2, h * 2/ 
> HP C3, 2-d] [l]^>X7if tT>-6 (5H)-^">. 2-^P^-7, 12-vb H P-9- h 
'J^^P^^Iz-f > HP [3, 2-d] [l]^>X7-^tf>-6(5H)-^X. 7,12-vk: H 

10 P-2, h*v-9- h U V)V^U > H P [3, 2-d] [1] ^>X7rfe? tf > 

-6(5H)-?T>, 2,9-> 5 ^Pt-7,12-> ? t: KP-f >KP[3,2-d][l]^>X7^tf> 
-6(5H)-*X 7, 12-v^b HP-9-H U y)V^U^)V--i > HP [3, 2-d] [1]^>X7 
iftf>-6(5H)-^>, 9-#PP-7,12->>t HP-f>HP[3, 2-d] [l]^>X7-ti k°> 
-6(5H)-^X 8-yp^-6, KD-fi; [3' ,2" :2, 3] 71ft! J [4, 5-bH > H 

15 7,12-> ? kHP-9-^ H^rS/-f >HP[3,2-d][l]^>X7 

3ire&3_hf5 (2 0) (D-=L-a>^^MMo 

(3 2) GSK- 3 ^Pl^-T^tl^^ ^Dt-l.n-^kFD-fVFP 

[3, 2-d] in^>X7V\d>-sm)-*>%tc\tt<DMW¥mzwm2nz>m.T~&z> 

20 ±13 (2 0) ©-^.-p>fr^{SMJ. 

(3 3) GSK-3£Ba#T3#J«^ ^ (V) 



R 22 




HP+^S;amSfc«^^OC a ~C 18 -7;WU$fc«7;PP^;> 
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hU7;i/^D^^;W» ; - COM ; -COOM ; &£Vi«- CH 2 COOMI (d 

n^vSTS^$nT^TctVi7U-;i/S^ST) ; -NR30R3ig 
HP+'>^«i;^/*fc«7^ySTfi^nTV^Ci~C 18 iM;£;fcte#&it7 
15 U-^Sfc^T) ; 7yM ; -CH 2 -NRsoR3i ^U>7$./m (Z.CX*R™ 

frg&oTJ^RZl, R22, R23 % R2 4> R2 6> R27, R28 £££^29 ^igf ; 

tt«©Ci~Ci8 7;i/+;us ; ^R^saifflasfcttaRo^Dflc^ *#-r*it 

^Sfc«*S^77;P+;i/S;^^^^lj@*fc«mo^P0 : ?^^t-§S 
&£fcte#g&7 U -;V^v'S ; iBSfc&tf 1 fflS&KraRa^xDJSFFfctfT 

5=- W>7 U -Jl/**~>g ; &Sfc 6 « lfl*fc»a»©\f 
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; hU7;^D^9 1 >S ; -COM ; -COOM ; Sfc»CH 2 COOM 

K:ifl*fctt*»©kHD+5/*J;i;/*fce75y»Tll!ftSnTVA*E** 

io ic©^\xolH^^#tr7U-;i/S, 7$/;pa&**f*>, tllf^, &fifc&tf 1 

-gB^^f^) ; -CONRWRsig (Jic:t?R«>*J:^R«itt«rlB0*i*SrWr 
5) ; hHP+v;i/7 5yS;*7.7x-hS;^X7jN^-hS;7>;i/7x-hS; 
7Jl^*-h£ ; yUM%>75 -SO 2 NR30R3ig (ddTR3o^«tOT3i 
15 «Huf3©jt*^^T^>) ;-N=N-R«7Vi (CdlrR32 tt&Rfc&tf HHf- 

fctt««©*;w#+^;k *x*u;P3:&fcU;M^-- h*T«&snfc3f#»ja 

N-^UPv'HSS^-r) ; R»£<fctfR*fce>tffcR»:feJ:tfR29fi-€- 

n^n-nc^ot, svifcsnsi^s^6«iitft$tife i^e»4ffl©cH 2 

20 5rr**£#jfcl, ; ^C^oTi^Y^i^Z l&BKX ; -1^7 ; -felx> ; 

;l/©M^ ; NR33g (c^TRsstt**®^ ^S«:&«HS*fctt«»©*;i/3i5 

7;^;i/S, ^s?ie»«i{@*fcW^©^7 : -P^ : f&#^B^*^«#@^©7 
u-;pg> 77;u+;i/»*fett^;p**-hS&*-r) ; ^^^«-nor33 
25 ifR88Sttirffi©*i**wr«) £S-f] T^$ns^ti*fc«^-ne©^s^ 

WKf^StlStirefcSiiS (2 0) ©-i-P>»r4iE3iS>J. 

(34) gsk-3*mfts««**» -f>swt?>, 5-a-K— os^u 

>>MUfcfX 5-*3MI/-- f>^;Hf>, 5--hP-<>^HX 5-SOa 
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**fc»4*o*a*Wtett«sh*«[-c**±iE (20) n-n >^m^j 0 

(3 5) GSK-3?rBi§T^H^ -f>^t'>-3'- : ey^vA, 5 

5 -3- F--f >>?;n:>- 3'-^ey ^^A&cktfs - s o 3 n a --r >i^;i/t*> 

n-5MT^§±IB (2 0) OD-^-D^gT^OSMJ. 

(3 6) GSK-3£|£L^TStlK^ < >>Wt?>- 3'-^/ :*^>£££: 
^^§^^^$^^^^±15 (2 0) (D-a.-ri>ir^ii^J. 
10 (3 7) ±IB (2 0) ~ (3 6) OViTn?&UO<Z)n^-P>iT4{S3i^JO# 

(3 8) ±fB (2 6) ~ (3 6) <D^?ftfrl^<D-^-U>%\£.femM<D& 
GET, »gM^tbTZa-D>$lr4St, ig^^D-a-n^SI 

i5 (39) gsk- 3*mw?%®nzn*?%zt*ftnt?zwmm$ij3mo 

(4 0) #^S^co^ji(Dfc86©GS K- 3 £l&§T3^«<E>&ffl. 

(4 1) nm&MM(D~^-u>%§i^M<DMm<Drztb<DGSK-3*m.m 

20 OT. ^HJo^^UiBj-r^,, 

S K - 3 ©?St££|fi*t-3^St 
G S K- 3 <DM44^^T3^£ bT«, G S K- 3 ©?£&£|5&#1-&<ft;£$> 

25 3 -7 u 4 -<> b* u w ^ Kstss#:, > f d#;ww-;1/^ii#\ 

<>Ho[3,2-d][l]^>XT^tf>-6(5H)-^>BI^ -f >>MUt? >f§##^# 

'0\ t u%)wv/-)mmfttVT\z, ^wm^u, mz.\tt <n ~ (no 
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— C -lH-tra-;i/-2, 5-5**>, 3- ( 1 -*^;K > H-^- 3 - 

<ov) -4- (i-^Dtf;K>H-;u-3-'f;w - iH-tfP-^-2, 5- 
y*>, 3- [1- (3- : >7/yatf;u) -r>H— ;u-3 — r;w -4- (1- 

^M^F-JhS-'fJH - lH-tfC3-;i/- 2, 3 - Cl- (3 

-75y/otr;i/) -f>F-;p-3— on -4- (i-^M>Hh3- 
-fji/) - iH-tfo-;i/-2, s-s^-x 3 - [1- (3-^;i/^=¥v'^otf;i/) 
<>F-;i/-3— ou] -4- (i-^^;K>K-^-3-^;i/) -lH-tfp 
-)V-2, 5-^>> 3- ci- (3 -#;w\^-f ;i/7p tow i\>F-;i/-3 
->r;W -4- (i-^^;K>h*-^-3—f^) - iH-tfp-;u-2, 5- 
3- [1- (3-75;^ne;i/) -r>h*-ji—3—r;i/] -4- (1- 

^^-5-"/Pt!;i/^'>'r>H-^-3— - lH-fcfD-Jl/-2, 5- 
3 - [1- (3 - 1 h'D^^o WW < > H-;i/- 3 - < M -4 - (1 
-/fJh5-7i-M>HI'-3-'fW -lH-tfP-;i/-2, 5-v 5 :* 
X 3- [1- (3-75;^DWW -f >H-JP-3— r;w -4- (1-^ 

)V- 5-7i^m > 3 --f - 1 h- tf p-;1/- 2 , 5 3 

- [1- (3-tHn+'>7*Dt:;w > h— 3 — r;w -4- a-pww 
-5-^h*->*;w#=;K>H-;w-3— <;w - ih-kd-jv-2, 5-$? 
*x 3- Ci- -f >H-;i/-3— f;W -4- (1 

-^Jh5--bD<>H-Jh3- f;W- lH-KD-jV-2, 5 

3- (l-/fM>Hh3MJW - 4- [1- (3-kHa^n^W 

- 5-^hP-f >H-;V-3 — (M - lH-fcTn— ;U- 2. 3-(2 
-£PD7x-;i/) -4- (l-^M>F-*-3-'fJW - lH-tfP-Jl/ 
-2, 5-S>:*->, 3- (2, 4-^DD7i-JV) -4- (I-pWH^F 

-;i/-3— f;w - iH-k?P-;v-2, 5-^:t>> 3- (2-^dd7x^;W 
-4- ci- (3-kHD^>7°at:;w -< > 3 -> f;w -lH-tfa- 

;U-2, 5-5^tX 3- [1- (3-7S;7"PWW -OF— JV- 3 — fJU] 
-4- (2-^DD7iZJW - lH-tfP-;i/- 2, 5-^Xfc.fctf 
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< y Hp [3, 2-d] Ci]^>X7-tftf >-6(5H)-^>^^tbT«, jyfctfrt;:^ 

#J;L&5£ (IV) T^$nS{b£t>#&tf ?>n5o "^Tfe 7,12-^kHP-OHP 

5 [3,2-d][l]^>X7iitr>-6(5H)-^>, 2-7 P ^E-7, 12- 5? k H P-<> H □ 
[3,2-d][l]^>X7f k >-6(5H)-*>s 9-^P ^-7, k HP-' f > HP 
[3,2-d][lM>X7i?k>-6(5H)-;t>> 9-£ P P -7, 12-5? k h'P.-< > H P 
[3,2-d][l]^>X7if tf >-6(5H)-^>, ll-# P P-7, 12-5? k HD-OH D 
[3,2-d][lM>X7ifk>-6(5H)-*>, 10-7 P ^-7, 12-5? k HP--f > HP 

10 [3,2-d][l]^>X7if bf>-6(5H)-^->, 8-7P 11-5? k H P-^X/ 
[3' ,2' :2,3 7ifk7 [4, 5-bM > H-;W5(4H)-:tX 9-^Pt-7, 12-5?k HP-4- 
;* > HP C3, 2-d] [l]^>X7ifk>-6(5H)-^>> 9-7P*:-7, 12-^k H 

P-4-k HP*->--f > HP [3, 2-d] [l]^>X7-tf k>-6(5H)-^">, 7, 12-5?k Hp 
-4-^ H*W>HP[3,2-d][l]^>X71fk>-6(5H)-^>, 9-^0^-7, 12-5? 

15 kHD-2,3-^ H*v-^>HP[3,2-d][l]^>X7ifk>-6(5H)-:*X 9-7P 
. *-7, 12-5?k Hp -2, 3-5? k H P+S'-f > H P [3, 2-d] [l]^>X7if k>-6 (5H)- 
:*>, 7, 12-5?k HP-2, 3-5?* h**S--t > HP [3, 2-d] [l]^>X7if k>-6(5H)- 
7, 1 2-5? k H P-9- H U P ^ > HP [3, 2-d] [1] ^ >X7if k > 
-6(5H)-:*>> 7, 12-5? k HP -2, 3-5?* h*~>-9- H U 7)V*U *?-)V-' T > H P 

20 [3,2-d][l]^>X7-fefk>-6(5H)-^>, 2-7P^-7, 12-5?k Hp-9- h U 7;M"P 
^ ^--f > H P [3, 2-d] [1] ^ >X7if k >-6 (5H) >, 9-^0^-7, 1 2-5? k H P 
--f> HP [3, 2-d] [1] ^>X7if k>-6(5H)-^>, g-T'P^E-B, 12-k'X-(l-7^ 
;P^v-*;i/^-;W-7,12-5?kHP-f>HP[3, 2-d] [l]^>X7^k>-6(5H)- 

9-7p ; e-i2-(t-7^;u^^v*;i/^-;t')-7 > i2-5?k hp-< > hp 

25 [3,2-d][lM>X7-fc?k>-6(5H)-:t>, 9-7P^5, 7-kX-(t-7^;U^'>^J^ 
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#x;W-7. HD-<> H □ [3, 2-d] [l]^>X7ifb>-6(5H)-:*X 9-7a 
*-5,7,12-H U-(t-7^;i/:**v;fc;l^x;i/)-7,12-vb Ha-^ > Ha 
[3, 2-d] [l]^>X7ifb>-6(5H)-:tX 12-;>?b HD-5-^^l/^^i/ 

. *;i/^-;W^^;l/->f >HD[3,2-d][l]^>X7^tr>-6(5H)-^>, 

5 -7, 12-vb HD-12-^?;^^^;i/^^U^?;i/-< >FO [3, 2-d] [1] ^>X7 
ifb>-6(5H)-:*>, 9-7n*:-7, Ha-12-(2-b Ha* S/X^W > Ha 
[3, 2-d] [l]^>X7*tf tf>-6(5H)-^>, 2,9-^0^-7, 12- v? b Ha-<> Ha 
[3, 2-d] [l]^>X7ifb>-6(5H)-:tX 8, 10-^np-7, 12-v^b Ha~< > Ha 
[3,2-d][l]«>X7ii b >-6(5H)-^>, 9- y7 / -7, 12- v b H.a-< > Fa 

10 [3,2-d][l]^>X7-tfb>-6(5H)-^->, 9-^at-7, 12-vb H a-5-*3^--f > 
Ha [3, 2-d] [l]^>X7if b>-6(5H)-^X H>^jW-yD ; E-?, 12-^b H a 
-5-^^;i/--f >Ha[3,2-d][l]^>X7-t?b>'-6(5H)-^>, 9-70^-7, 12-^ b 
H a-12-*^;l/--f > H a [3, 2-d] [1] ^ >X7if tf >-6 (5H) X 9-7a ^E-l 2-X 
^;i/-7, 12-vb Ha— f > Ha [3, 2-d] [l]^>X7ifb>-6(5H)-^-> < 9- 7 at 

15 -7, 12-v^b Ha-l2-(2-:/a^-;i/W > Ha [3, 2-d] [l]^>X7ifb>-6(5H)- 
*X 7, 12->?b H a-9-^^-< > H a [3, 2-d] [1] ^>X7-t?b>-6(5H)-^>, 
7,12-vbHa-9-^ H^v-<> Ha [3, 2-d] [l]^>X7iftf>-6(5H)-^>, 9-7 
Jl/tfa-7, 12-vb Ha-i2-(2-7 p a^x;U)-< > H a [3, 2-d] [i]^>X7-t?b> 
-6(5H)-:*>, ll-^a^^.n-^b Ha-f > H a [3, 2-d] [1] ^>X7-fe*b°> 

20 -6(5H)-^->, 9-7a^-7,l2->>b Ha-2-(*^;iW 5 J 7 5 »--f >Ha 
[3,2-d][l]^>X7ifb>-6(5H)-^>> 9-^0^-7, 12-i^b FD-2-(*M> 
R)-f > H a [3, 2-d] [1] ^>X7i?b>-6(5H)-:t X 9-^a^-7, 12-v b Ha 
-10-b H a^-f y H a [3, 2-d] [1] ^>X7if b°>-6(5H)-*>\ 9-70^-7, 12- 
~J\l Ha-ll-b H a ^y* =f-)\,-<i > H a [3, 2-d] [1] ^ >X7if b° >-6 (5H) X 

25 7, 1 2-P b H a-4- b H a > H a [3, 2-d] [1] ^ >X7if b >-6 (5H) X 
7, 12-i?b H a -2, 3-^b Ho + y-'f > H a [3, 2-d] [l] ^>X7^^b>-6(5H)-;*- 
X 2, 3->>* H*->-9-x H a-7. 12-^b Ha-f > Ha [3, 2-d] [l]^>X7ir b> 
-6 (5H) - * y , 9— > 7 / -7, 1 2- S> b F a - >f > H a [3, 2-d] [1 ] ^ > X 7 b > 
-6(5H)-^->, 2,3-~X* H^v-9-i/7y-7,12-^b Ha--f > H a [3, 2-d] [1M> 
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X7if t? >-6(5H)-:*>, 9-n H D-7, 12->>b > H P [3, 2-d] [l]^>X7if 

t?7-6(5H)-#X 3-(6-**V-9- H U 7)V*U ;WlHi, 6,7, 12-7b7t H P--f 
> H P [3, 2-d] [1] ^>X7ifb>-2-^ ;W 7* □ b°:t~ H U 2-7^-9-- H D 
• -7,12->?kFD-r>KP[3,2-d][l]^>7r7iftf>-6(5H)-^> > 3-(6-:**7-9- 
5 h U 7fr*u*?-)V-S, 6, 7, 12-t- h ^ h HP-f > H P C3, 2-d] [rK>X7ifb°> 
-2--fj!/)77U D-hU;k 2 J -(3-t KP*'>-l-^Pt!— ;W -9-H'J 7;M"P* 
fJK12-yt HD-'f >FP[3,2-d][l]^>X7iftr>-6(5H)-^->; 2-3- H 
-9-^0^-7, 12-7b > Hp C3, 2-d] [lM>X7ifb>-6(5H)-:tX 2-(3- 

^^y-i-y^n;w) -9- h U y frjrn *?)i-i,n-T- h^kH P--T > Hp 

10 [3,2-d][l] ^>X7iftf >-6(5H)-^->, 8- V P P -6, 11- *? b H P -3 1 X 7 
(3' , 2' :2, 3] 7if try [4, 5-bH > F-;U-5(4H)-*X 2-3- H-9- h U yj^U* 
3\>|/-7, 12-7b HP--T > HP [3, 2-d] [l]^>X7if b>-6(5H)-:*>> 7, l2-7b 
HP-kTU H[3',2' :4,5] tfPP[3,2-d] [l]^>X7if tf >-6(5H)-^->, ll-^^V 
-7, 12-~7b HP-< > HP [3, 2-d] [lM>X7if e>-6(5H)-^X 2-[2-(l-b Hp 

15 ty^^P^yWif^] -9- b 'J 7Md/5 1 JK 12-y t FD--f > F □ 
[3,2-d][l]^>X71£ b°>-6(5H)-:*>\ 2-->7 / -7, 12—7 b HP--f > Hp 
[3, 2-d] [1] ^ > X7 if e >-6 (5H)-^ 2- 3 - H -7, 12—7 b H P - - f > H P 
[3, 2-d] [1] ^ >X7if tf >-6 (5H)-^- X 1 l-X5F;l/-7, 12- -7 b H P -< > H o 
[3,2-d][l]^>X7if tf >-6(5H)-^->, 8- ;* ^;l/-6, 11-5? b H o-fi; 

20 [3' , 2* :2, 3] 7*t? tf 7 [4, 5-b] -f > K-;W5(4H)-:fr >*5<fctf 3- (6-^*7-9- h U 7 
^ P 7 3^-5, 6, 7,12-fh7t HP-^>HP [3, 2-d] [1] ^ >X7if b° >-2--f 

a&tf&tiSo ^Tfco^i/bx 5-3-H-- r>> J ;i/b>, s-ynt-o 
25 ~7;nf>, 5-^DD-f>^t'>, 5-7;i/^-p— r>> ? ;vb*x s-y^u 

-<>>?;|/b>, 5--hD-O^Hf>, 5-SOsH-^f>yMfX 5'- 

^p^-^f >swtf>, 5-5'-> ? 7p ; E-'f >^;i/tr>, 5 , -7p : e— r>>> 
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^ (i) ~ (v) Tssnsfl^^n^nfl;^ (i) ~ (v) tw. 

it&m (I) ~ (HO &&Wt&®} (la) ~ (Ilia) <D&£(Dfem\Z.&^T, 

IMfcgnctepWk x^;k 7atf;k -ry:/Pfcf;k 7^;k -fy7?\>k sec 
-:/^;k tert-^;k ^>^;k -fyo^k tti>'&)V* .^wv, ^ 

0i)>'^P7;i/^;PbT«, 3~8 ©">^D7;vwstf a 

#»fc»45/$m:/Pi£;k v^pT^Jk ~>#P^>^;k ->^da^^, i/V 

y-;kto&tfe>*u JW*«K:«tf-;k 7U;k i-^d^-;k 7>~;k ^> 
^-;k ^-te-Jk ^t-— ;k *-^x:n;k s^P'vHzr^k 2, 6 

20 tiweso, ^j^^y $ y © 2 ^©is^7;^M^«, E--et>&ft 

25 &tf<btlZ>o 

i~3<ek ad^x ->7A nhp, th*D^>, #;ktf*~x fj)vn^)V> 75 
a =E;tt\tv{m.7)\>*c)V7*;s ^D7», mm7My^M &m7 
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tu-;k b&7U-;k tu-jw^^ b&7U-^*>^ »7 

10 «7;1/p^^;v^;k ap^x v7A -ba, th'P^x 

d^T^bfcApy>^e>mcM7;u+;K <s»7;w3+^<ktwa»7;i/3 
^'>*;w#-;K!!)te»7;i/^;v»»tt, *n^ns&8aADy>(v)*j;tWftiR7;i/ 

15 (viii)Btft7U-;P*«k^«tft^P7;^;Vfc*»j-*iltftStbTtt, 

fi»7;i^fc*5tt*«»a (vii) ©JgfcTfctffcSfcin*.. ^J^«fSi^7;i/^ 

0U*.fcfB&& 1-3 ©, «»7JW3+^, i£^7;pp^'>*;^-;k Aoy>, 

ic:TwbfcADy>^6t;icte«7;i/=i+^*J:t;iS»7;i/3*'>*;p^- 
^ois«7;^;PSs^tt, ^n^nsniBApy>(v)^<fctXi£i^7;u4 i ;Ki) ti^a 

25 trx-r y y u k ^ hsi»#. 3 - 7 u — ;v- 4 — r > h u w ^ hr 

<>Hp*;w;^/-;HH»#, -f >FP[3,2-d] [i]^>X7iftf >-6(5H)- 
-f>s;;nf>BNWfr, Ifr&te (I) ~ (V) &£tPto£® (la) ~ (Ilia) 

w$&s mmm, mmm> 'j>ii^foiw, msa, 7h>i?i> 7? 
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t'^>F i Jji/TW5 3-7'j-;h4-f>HijKW5 m 

mfc, ^>Vu}])WV/-)Vmmfc, <>FD[3J-d][l]^>X7iffc!>-6(5H)- 
*>g§ig#:, -f >v;Ub*>m^> (0 ~ (V) &<i:Wt;&% (la) ~ (Ilia) 

10 tt, EP 470490, WO 93/18766. WO 93/18765. EP 397060, WO 98/11 105> WO 98/11103. 
W0 98/11102. W0 98/04552. W0 98/04551. DE 4243321. DE 4005970, DE 4217964. 
DE 4005970, DE 3914764. W0 96/04906, W0 95/07910, DE 42179464, US 5856517, 
US 5891901. W0 99/42100. EP 328026, EP 384349. EP 540956. DE 4005969, EP 508792, 
WO 99/65910, WO 01/037819 m\zmm<Djjft%rz\Z^tlt>lzmVttm\Z& DIS 

15 nit^tts, 

GSK- 3<D^^m.^'t^MtLX. short interference RNA (siRNA) 
Z&m-?Z>ZthT£Zo G S K — 3 \ZM~§~%> siRNA te, ^<D RNAi mmz& D G 
SK-3 0^£ffiJffiiJU -e©^, GSK-3^14&Pl§-r^C:<t^l!€?.c 
siRNA te, ^-0 bO&M&MmWzmX'rZ <Dfgtt£IM 

20 -r^^t^T^^^, siRNA *%mtz<2 ?-&fMMWzmx'rz>z£iz&-o 

»»5tlTU5^, 03Afc£, khGSK-3(D^^-fe>v^-RNA@3^J4 I 0 
25 &M<D1 9^JW^T,^7rl>*^'>^>'>^*^30~52%T-fe'5^:^:.3 , 

2or:^mx'$>^z.t. 3#g<oJ£g#7x->T<&se:£> 10#g<Z)&S^9Uv 

VTfeSCi, 13#@<D:£g^U^>^T&5;i£, 19 Sl©I1^7f- 
>T* & 5 £ £ , 1 9 # g U v >Rtf h ~> >Tft £ <!: <D £ £ 0 # 
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< E?J %MtRT %> £ t \Z «fc «9 to 9 -V v HSS^J * l«t 5 £ £ # 

*<D?-tfy hE^JO^Ur^RNAC0 3 , 5fe»fc 2jft»©5t^l/*^K* 

=fRNA©3* *«lC2J»©^^U^5 t F*f^^7>5 i 'fe>^* , J^RN 
5 AOW#*/W^U^X*«*2:fcfc«kD, fchGSK-.3fc3t*r*3&*tofc 
siRNA fcfWr*E£#T*£. siRNA MS, MfVf'f XtiM*tsJj 

ffilC«fct)^rflBT»/535«, Wtfct Silencer smh Const ruction Kit (Amb i on tfcS) 
&J8V>, -*ft©^P hD-;HCfie5Clfcfc«kO*lSf *£t3^T**. siRNA 

TbJ^T&St^ fllfctf, piGENEhU6 Vector (iGENEft§£) fc±f3©#J£fc«fc DS 
£RUfc*-^y bB^J©^U^DNA.^#yp hZ-Mz'&oTUfr&tSZt 
ll<k 0 f£§?T 5 £ <hrtn?£3o siRNA ^ siRNA ft58Si"S^ ^-©Hffljiart^©* 
Att&*fc:£fcK:J;DRJfE*e&5#*, Nucleofector Device (Amaxa *tS) 

15 *m tomtt<D7a h n -Mzft 5 £ <h £ £ 9 %M~VZ> :tm§. 

2. GSK-3 0flltt*Ra«i-*4SHroa85RS 
GSK-3©»tt£&£FTS&K©^J£tt. Ci] MlOSfiT, GSK- 

3 , GSK-3t<fcDU h**«k^ATP 

[ii] ®ifc#JSt£>##£T, ±13 [i] 0GSK-3, GS-K-3t«fcOU>K{b$ 
20 ns^^H*«t^ATP**#$#fc«^T©, Ciii] U>«Mb3nWS"V7 
^K<Dft£«> J*«U [iv] &i&tjK<D##2ETK:J£^> tt»«jR©#«ETfc 

25 j*ffl?8tft*a)uis<»^ MM%m±m j $>m±m&$:<Dmmw. jfe»fc 

G S K— 3 t LT«, G S K- 3 ©f£14£:rf 5 t>©^&n«ttfc:iajt3ttfc^ 
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SK-3 JW*WfcOT^fc*lT*3ft*75/ 

G S K- 3 tt, G S K- 3 £3- fttffS*^* 
5 CiAl. tt»««tt«WT*^ttfe^fcJ:0^#TS2:4:3ft«*rfr*. GSK- 

3 h*T5jt^T«, gsk-3£3- Fi-5fce^T&ntt#fcisj£*ft& 

GSK-3aSfc»j3$3-H-r^ite : ?^fefrfa^<h^T^, IMfclftKlteSB^ 
10 GSK-3fcJ:DU>8Kt£n5^/3\F£LTfcL 3 -y 

15 yj3-y>^»*S3-HTSJte : ?tt, ^U3-y>^«$ 

20 SeK©WfcM^'f'5 eukaryotic initiation factor 2B (eIF2B) m& 

R©75>BBEWC* GSK- 3 ££9 U ^fbSftSWttfc^t^S/BHEai 
*m^Ft>G'SK - 3fc±DU>&<rfc£n5^:^F£ UTJBHSHfc 

25 GSK-3CD«ttSr^1-§^tbTtt, «/LttU>KOft4#Tf*«ATP 
£LT [r- 33 P] ATP&ffi^, 4»«J«#<ET, *fctt«afc«**»ffiTfc^ 
HT, GSK-3fci*^U3-y>^»*SfcttlW*©U>ttftaMttft^tt 
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3. nmn^M 

^■©JIS^WKl^^nsmS^S&T* $fctttt£©ffi©?&«©;rc8&©W$/£#i 

T>--/b?i^:©®^ to,' 7^>Kv-^^©jfiiaai, * 
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-it mmu mm. mmu ts&au ^fflflfc^&awan* 

m&\z&vmtsiz>tf> mnuuo&G, j^a-asd o.oimg~ig, »^l<«o.o5 
~50mg*-BH§ifcv>uftia«*Ts. m^^^^»p^»^> j&a 

-A^O 0.001 ~100mg, ^*b'<tt0.01~10mg^-B-(5]75:Vib^Ii]^41"^o 

g s k - 3 <Dft&*mw?z®n&r£\tt<Dmw¥m\zn®2ftz>mt. 

±.t&vrcnmn£m<Dmn-tmm<z>%m\z& e> mm-rz z. t&T%, mm<o^^ 
mz£ o&#-r?> z 
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s k- 3 ®t£&*mw?&®n&ittez<DMn¥mz%t®znz>M&, mmnstz. 

5. *^BJ(D-a-D>ir^ii^0#ffiT> "«»ft»MIIIJB*»«bT»6n*na. 
— D> 

vvfft©i!i&, *fctt¥»©«ft»**©«iai? , bJ:v^, 

»**6J*#^ilK#*BIIS**W^*^*^^^ J - Neuroscinece, 19, 8487 
(1999) Genes & Develop., 10, 3129 (1996)ia«©^»^i;T, fl-^W^ 

ifc, l:F^^##Ittt^lt5^i:lT}l Experimental Cell 
Research, 289. 378 (2003)IS^©^lC2pUT, A*< t^>-fcioT«««« 

10 5 ®/cm l gg©^WM#aJIS^bT> K^3--n>gf^(E3i»J& lOOnmol/1 
~100/xmol/l fc£U U^A*fctt-t©H 

a^Wt^$tl^>±g« lOOtfmol/lMOmmol/l ©^TtfUB£ii:&c:<2:;W£L 
Vi. fig^M^ilfla«h^^©^^-0>gT^<Sii^JS:^M$1i:, 37tH:5%CO 
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2 i?Km~F> 4-14 HWK 2 B**fc^*fctt*»«*«2fi5lftbfe*«6#ll«« 

' ^n^V^Tn^^Tfecfc^^ \%om supplement (Invitrogen HJB) £^tf 
5 DMEM/F121&1& (Invitrogen *fc®[) fc££flH*50;&*$F£bW 

W¥feT£*rr SuttiD itti^ioi&i fcE^a^ta*-^ 
io &s ta^Aa yf^mm, m^mm, ?^ffi&&T$mwffite.E%&tfz>zttf-c 
tt&movmn&mifi* in vivo Kfevvt-a-P &&&&&& 

A5C:tfc«k0-3.-D>gf4S^W^^'r5^i^T$§OT [Cell, no, 
429 (2002)3, MtiSL* 6-hydroxydopamine(6-OHDA)lft#*'fctt*^->ai9:#*0* 

S4^tLTtt» 0UL«#SlkgSO 100Mg~10mg, ffg; L < « 5O0*zg~500ng 

D lOjug ~lmg , »Sb<ttlOO^g'-100ng*— b— ifiifevVuRiaa-^-rs. 

25 ^m^Ba^^t-^Cl<fc^T#§yD : ex^>'^U> J > (BrdUK Green 
Fluorescent Protein(GFP)^-^#^ his#—V&®MmmMftffii3i&fc?* 

#&fc«2S»Hft»fcS*.5.Ufc«, &4&K*-BHilfcV>b»ia«^l/r 10~20 B 
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mm^xmmv, mx\fmmmm^mm^mmtLT Brdu mwj^h 

%®mmmtz D <D BrdU I^MJ&iC&cktf BrdU ltM«^-r^^^-D > 

7. ^B|©Za-D>|}4»]0 8 « 

2 fB«fc£>:£feTlS#T£ 3 ANSC-7 Iffl IS £ . lml © 1% <D N2 
supplement (Invi trogentt^) t 20 ng/ml <DFGF-2(PeproTechftM) DMEM/F12 
^WA^^c^U^-^^cfc^^^-^^-hbfc 12 ^|f^r/al: 
10 lft^fcO 1.8X10 5 «£, -|^>+a^ht5. FGF2 

0. 5%CDj}M?^MiRtf 1*C> N2supp lenient £-^tf DMEM/F12 Jgtfe (Invitrogen & 

PBS(Invitrogen1±M)*fe»DMS0T0.0lmmol/l~5mol/l (DUfflTlfclTOfc^b 
fcGSK- 3(D^i4^PMf S^lK^^n^n 1000 1 #S$sinT£o Itttn 
15 > h D-;i/<h hXm^&O PBS DMS0 ^|j)Dt5, 

^n^enoG s k - 3 omtt^Pi^-f sm^ao rcMtmrntgrnr 

m \zm&ls 20^0^1-^0 -5-©^, 0.3% TritonX-100 (i-tiy'fT-XfttW 
.^tTPBS ^fflV^c5^r H lG)»^3lHli^DMT. Sfcfc, PBST«RLfclO%-V* 

20 teJBjfiLift (DAKOftM) *fflViT»^2^7*Dy^>^L^ lX$i&tl>T 
PBST lOOOB^Lfc^XiaTujl ()3 ^jl— 7 U W V^-f "/III) iatt (v^ 
V TJWH'J^^^) £4t:T 16 RfP^Jfc^iirS,, ^<D&. 0.3% TritonX-100 
&iSiS PBS &J1V>£: 5 ftffi<Dffi&* 3 @liD3gTo 

2M*i:bT 1000 fg^UfcAlexa Fluor 488 3 >> f a.y- h-V^V 

25 £7. IgG (Molecular Probes &§3) £^}§.T 2 PffiaSJftSSo |W|P#K; 
Bisbenzimide H 33342 Fluorochrome, Trihydrochloride (Calbiochem tfcfi, £TF 
H33342 ilBf) lMg/ml £ft&£5K:SsinU i^^fitS. PBS fciftb 

fc^gJSitf&ft^il (~:3>*tS&) \Z&K>mmh, 2.44¥^ u^-Mwafc 

o^Tuji i^#-^-p>^$^^>h-r^o 
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nmrni mkV3 L $Mz.&z-3.-u>%n£&m en 

±13 7 ©#&£:<}; 9, ANSC-7«Bia©»fl59l^fcPBST0.01, 0.1, 1, 3mol/l 

1000 %(D 1 ANSC-7»££^T3igM£Wlb, 5Mb 
R»ft6HB©=ia-n>»ft«Wrl/&. *-©*S&, Tuji IH4ora-D>S[» 
iigO.Ol, 0.1, 1, 3mol/l©ttfliU^CrAT?*n-6ni.l, 1.3, 1.8, 2.1f&£ 
fcO (m<b'J^C7A lmmol/1 J^LhTWif^&DK ttffcU ^«yAi£«K:fe#bTii 
iJQbfc. *&3mmol/l ©tfHb'J H33342 IKOlgttlJ^H&fc'J ^9 
A^L©D>hD-;Wtlti^bTl.l^TWlc^^ofe. ^±©il«h^e>, jft 
fcU^Att ANSC-7 m©-zL-P>§T^ra^ffl^WT^^«h^BJ^^<!:^o 

□ 0.01, 0.1, 1, 3mmol/l 1.1, 1.2, 1.2<TC±T 

Hffc#J2 : &fcU9 1 ?AK:J;£~a-D>m£{EjI (2) 

ANSC-riBJia^*rS-3.-D>»r^fli3if^ffl*« BDNF ;|3<ktf Bcl-2 Ojgi^il: 
iSt>©7?*S^i!d^i£K&^fc-rSfc«>. U^AlCkD BDNF 33<klK Be 1-2 
©»S*<ffiJi*ti*A>S^Sr¥S*» RT-PCR £ J: Qffitir b&o 

'.ANSC-7 8M&&, 2ml (D 135<D N2 supplement i 20 ng/ml ©FGF-2 DMEM/F12 
igife^A ? fc# U ^r)Vr.^ y 1 5 ^ - >T n - h b fc 6 ftJ&£5V y 5/ a K: , 1 ft 
fcfcO ^SXlOWc^Sck^fcfi-TTt*^ — «fc-f>*3L^- h bfc. lft<0«IJ& 
3&>5RNeasy mini kitC^Ty^tt^fcffl^TS&tf^n hP-;M;:t£oT£RNA £ 

5 2ftfctt3mol/l (D^kU^^A^iS^JCD 1000 1 ^ft,giJ<Z> 2 ft Kite lmol/1 
OiftUfCfA***© 1000 1 ^*»b/to BID 2 ftfctefi^*© PBS £ 

mUDbP>hD-;i/tbfeo 

$Mbftt£ii$&a> 24 f$p«, #«*©jfift: u 3^ &*ma bfc i fti*^ 
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ffl&SERU JWBIS^6±BfcRI«©*asfcJ:0±WIA'*lR»b,' 3§D©«^£> 
»3Nfeli»H8W»& 6 0&fc£ RNA £©?#bfco ±ETJOtf#b£& 5^g ©£ RNA 
\Z, 10 At 1 ©5XDNase buffer, 0.5^1 © RNase inhibi tor (40U//A 1)> 2. 5 At 1 © 
RNase-free DNaseKlU/tfl) (EU: 7 fc^n^ftJD*., J*tt*T?8« 

5 ft* 50 At 1 £bfc. 37*0^30 '^WR^^-ftfca* 7x/-;V/i7PD^;i/A^S 

bfc©%x*y-;utti£Lfco . 

DNaseMb&# Ug©^RNA ld 0.5/xg/^l #U P*(dT)12-18 1 
Atlin*>$M7j<W£S£12jul tbfec65'CT10^raj!jn^Urc^JiT^U, 
4/il ©5Xsynthesisbuffer(^>fc>P^x>ftS&hlAtl ©10mmoi/l dNTPmix, 

10 ©O.loiol/1DTT,U1 © 200U/Atl Superscript II RT(-f > If bP^x>*t$S) 
£JO;U 42"CT50»MR«Ufc. 90t;T5#Mlni&bfc«tfk±fc: 10#|fflfiV>fc. 

&fcRNaseH(2U/jal) H >tf h Pi?x>4h»D S 1 At 1 JPA, 37*CT 20 #|BJR& 
b, SfillTK&JO^T^S^ 200 Atl tTSCltfc^D cDNA^^bfc 0 
H*i:BHt3>hD-;Wi:lT7y hflSi©£RNA^e> cDNA£{fr&bfc 0 l At I 

15 ©i£ cDNA H» 2 m I ©lOjLtmol/l ^MT-t^h, 1 At 1 © DMSO (^ft^xX 
^ttfi), 2 At 1 © lOXExTaq buffer, 1. 6 At 1 ©dNTPmix, 0. 1 p. 1 © ExTaq(^±, 
^5/Htft» £Jn*.,1*— T;HK ^7-*ffl^T 94^1! 1 #«g&>94"C 
T 1 SO-CT 1 74'CT 1 Be 1-2 Jtiplffi PCRT 27 +K 

£ ;k BDNF JtHIJB PCR T? 35 1M £ ;|/^ 0 og b » ^-ft^ft © cDNA 0rM*£4lfi$ 

20 Bcl-2 0*«lCttlBW#*6^^7T?*$tia«»E^6fe*'&i« DNA £, 
BDNF ©ii4@fcttE^J##8*«J;)^9T^*nS^E^Jd^^*^ DNA 

i#if®DNAte, 1.8% 7#P-X (t*7<f^^li:fi) y;UT«^®jb, X5P 

25 ftm&b T&mistco Bcl-2 ©A*> 24 l$mg*J:tf 6 B S t 

fe tc&fc U A©«a^k: «fc 0 fgfls b^o fc.BDNF fct&fb U ^9 AOldBIl: 

BDNF bfc«Ua?E«ilW©ti*Ttt3ft < , U ^ A ttSlffiWK: -a- P >£i£ 
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5 \Z&Z>b<DT*$>Z>0fr&Wt>fr\Zt2>rclbs U^£AK:<fc3 ANSC-7 MmztttZ 

±I3 7©^(CJ;D, mfcU^A£*Siig3mmol/l fcfcS«fc 5 ANSC-7 jffljfe 
ft^W-rs^ttfcaaiOUT 6 BIWafcUmffeU^Afc^LTiMLfc ANSC-7 
tt£ P > h P-;Wt bT PBS bTJgft bfc ANSC-7 mifct. £\ in s i tu flUft 

>bbfc. 

15 iTT, ttflsU^Att ANSC-7 mM(07^h—>X^mUV^Z\tf)m^t1Si 

20 na-P>»r£ffiiif1M§a*tt5ns<>XU >^<k^7*M3 U U3^ 
±127 D> ANSC-7 ttO^HiBti;, &M*<Dmmtf 5tfg/ml £ 

*U ^S^O, 1 3mmol/l KSi^lM'Jf^^ 

25 jgmu 6 amftfcmm*n-Dtco 

3mmol/l ©ii^U^£AfcJ:S~3.-D>8In*tt, 5Mg/ml <M> 
^U>*SFWflCit^ 25/ig/ml <ZM>XU >##Pr?0.70«fcfcDWSrfcteTb 
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•no 1/1 \ZUZ>£?\zy*)lX^V >£igJfifc«s2jnU »«ft*«0*fctt3nBiiol/l © 
#1, 5mdio1/1€)7^;VX3IJ >T^tl^ni.9, 2.2fgra&S©fc**U 3mmol/l 

5 ©*fl:U5 L '7A*^fctt-tn^n i.2, i.i flStunWL^ofc. tot, 

U ^7 ^©^MH^ LTtt, G S K- 3 +4 J *> b-)V- 1 - U >l£7 
7 ^-if^y^h-;i/-7^iJ7*X7 7^— if^^nx^SD [Nature, 417, 
10 292-295(2002)], -f >XU >i:7*;UX3 U >ttM»WK:GSK- 3 ©Stt 

£MT*E£j&*fcSftWS[ifol. Cell. Biol., 19, 4989-5000(1999)] . 

=f \^mxh^> tmx znz> z. t& e>, u t-vmzg s k- 3 oisttSBtrs n 

15 :GSK-3©aftWB&«lT»* SB-216763 fci^^a-P >fT^{EiS 

1 |B«©^ffi^ J: *3^bfeG S K - 3 ©SftWHlS&l t LT%\ ZtlZ 
SB-216763 [Chem. Biol., 7, 793-803(2000)] £\ 0. 1 &«ktf 0.33imnol/l 
5 Id DMS0 KJgffiU ±12 7 ©#&££ 0 , ^© 1000 #© 3 ANSC-7 

ANSC-7 «^mSB#»tinU, £fctt*«6 BB®=a--D>ft& 

20 jM€bfc. 

*©»*, Tujl fi&te©:i:x-D>Rfcm«&0.3, 1.0Mmol/l ©SB-216763 K«fc 

25 £U:J:0» GSK- 3 fcaftWfcffl^rsettfcftoWKfck #M#»©^a 

mmW6 : GSK - 3©B&§#JT&S 9- 7* □ -7, 1 2- fc: h'D- f > h* D 
[3,2-d][l]^>X7*fe?tf>-6(5H)-:t> (Kenpaul lone) fc«fcS^a-D >£r£<&i 

i i^bfeTjft tmm<oJj&iz& o% gsk— 3 & j^im 7 u 
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if (£TF, C D K tWT) <D i&mW t bT&J £ tt§ Kenpau 1 1 one [B i ochem. J . , 
37J_, 199-204(2003), CALBIOCHEM QM] 0.5, 2 :fc«fctf 5mmol/l fcfc*«k"3fc 
DMSO IC^bs i^*^© 1000 #(D 1 £ft<E>t£DMS0 ANSC-7 MM*^? 

*«ttfc*inU ^«WWI8Hl©IttJllltt-a-P>fcft«Wrbfc. Htt3 
>hD-;i/<hbT|W|^»£> DMSO £»bfco CDK|S§8]ibTfl 
6ft> G S K- 3 \ttet/i>£m.^^fc^ Roscovitine [Biochem. J., 371, 
199-204(2003), =y^7)V h* U 2, 5 43 £tf 10mmol/l IcfcScfcSK: 

DMSO %mWW 1000 l MM*, ANSC-7 WI&fc^T 

SJBifcfcasinU SMbg$i£&6BB0Tujl l^~i~n>&&fl?#rbfc. 

*0l!g*, Tujl |©ttna-a>Sfc«lR««0.5/tmol/l 0 Kenpau 11 one T|ilt:J 
>hD-;W£Jfc«bT 1.3 {g, 2/inol/l f 2.7 0, 5/tmol/l T 3.7 
Kenpau 1 1 one W Klilin b fc. — ^iSS 2 m mo 1 / 1 <D Ro scov i t i ne 

Tl££3>hO--;W£IfctfcbT 1.0(8, 5 Mmol/1 T 1.2{g, 10jLtaol/l T l.HTC 
»0-€-n-6nW*^tt#S<» Roscovitine K<fc5 Tujl -a— D>*(Z)JSlPttW* 
f>nft^ofc. tot, Kenpauilone»n^.-P>Sf^<Eiif^fflSr^, *<Offtfl 
tt Kenpaullone ©CDKMmttTttfc< GS K- 3 IfiSJStt 

J&lhckO, 1)5^ A, SB-216763fclKS1\ GSK- 3 *MrT* JSttfcfc'Sft; 

nmW7 : GSK-3/3Jtte^SfBS^<fc*-a-0>iSf^<Z)ilp$i 

TJWy/W T-^IfOMTG S K- 3 0 ©ESSS**®* £>tl£ d e> [J. 
Neuropathol. Exp. Neurol., 56, 70-78(1997)] > 7;i/y/W7-i»HHt 
GSK- 3 /3(DK^^ige»A^CT5fefe^#:^#m©^a--D>^ktC^1- 
5GSK-3 0i^3i©i^£, Wha^'f;W^^3'-Sfll^T*WU&. 

H^J2lClBitbfc7y MKft*cDNA*»SltbT, i4l7iy hG 
SK-3 flSt^^P- 5cDNAB3lW3MUc. 2. 5m 1 
cDNA fc> 3/il ©la^Jif 1 0&<fctf 1.1^£>&3 10/imol/l ©^9<T— fey h 
(^a'Jittfi), 5 A6 1 © 10XPCR buffer for K0D -plus-, 5/* 1 ©2mmol/l dNTPs, 
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2 m 1 (D 25mmol/l MgS0 o 1 ]i 1 <D KOD -plus- DNA polymer as e.(J£JUs 3Ci£$&*»ft§D 
£«fctf31.5Ml©M®7k£tn^/l^^^^ 

94t:T 15 #|8Jv 60*01? 30 #|ffl, 68^1? 1 # 20 fWHKDIM 25 1M 
. SU cDNAtrfr£t|i|«g$-ti:fc,, 

;^->^«Sb«^^y hGSK-3 0 me?[Proc. Nat. Acad. Sci. 
USA, 92, 8498-8502(1995)]*n-H-r-5cDNA<£|^^^^T(O < i:5^Pi{bfc e 
2.5m1 0)m±m^y hGSK-3 3 jti5^£P- Hf & c DNAMiLT, 
@33Wt 1 O&itfl 2frt>t&Z>7?'(~?— fey h*ffl^T*jia7»; hGSK 
10 - 3 j3 © 5 ' c D N A£tiipl£-fr> @2^J#^ 11*^13^^5 

^7^*7— fey h£JBV>Tf£SS!7y hGSK-3 /3©3' **fiM&J8B£fi c D N A 

<ktXl 1^5!ft5^7'f , 7-t*)/ hSffl^TlEJia^y hGSK 3 |3(D^fic 

fcO^X^y-;i/^jDAT«$#, QIAquick PCR purification kit (*7ff> 

«V>T lOjug <D pCLNCX 7°7X=- H^^~ (1MGENEX *t«) IOmI © 10XM 
5m 1 (D HindlH (^A^W^thjK) £2jn;L, «H7K£iP*.T 100 At 1 
20 tU 37TST 12 SM$7i;-V^ P Q*J^jQIb&a 

X^/-;U£fln*TDNA£ftJ&£ii\ 32m 1 ©jSS^TKtC^bTc. KDNA«P« 
\Z 4m 1 <Z> lOXBlunting buffer, 4m 1 © KOD DNA polymerase SrflQ*.; 72'CT* 2 # 

KSJS^-fr^^JSftbfc. £J«£ 7 x / P P *s)i&mw Lttmx* J 
-;U£^;LTDNA££ti§:$it\ 43m 1 5m 1 © 10X 

25 Alkaline Phosphatase buffer 2m 1 ©Alkaline Phosphatase CKA±, 

7/Vftflfc«) ^in^.65 < CT30^Sf&$-fr7Co fi*«[*7i>'-;^Dn* 

£ #r b7c pCLNCX 7°7 7, 5 * -3 m g K:±IBTW« Ufc"3 M g <£>P£M * 
7ctt^MM©7 7 hGSK-3 /Site^Sr^- Kt-^cDNASr^bi^MTjcS: 
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in^.T4Ml tU 4#1 <0 ligation high (m^^^ttlS) 16*01? 12 ftWE 

J&S-frfc. ilft£E. coHDH5o! □.>tTx>h'tr^ (^"fc^/Vf ^ttft) £h^> 
X7*-^->a>l/fc. ^lciD7>t!5/U >jSHt3D--$tt#LBl&lT 
JggU Endofree Plasmid Maxi Kit (*7tfyim) ^ffi^TM^ohn-jV 
5 fcftoT PCLNC-GSK3/3 zfyZS. H DNA*3<fctf P&NC-GSK3 j3 (K85R) 7*7X5 F DNA 

J^T©£&D^;UX^7*-£f£§?U ANSC-7 iJSora-O^ 
KWfcSttlfll&jSftTbfc. £T> PCLNC-GSK3/3, pCLNC-GSK3)3 (K85R), 
3>hD-;H?fe§ pCLNCX 7°^X5 h*^^^-DNA15/ig £> Ztl^tl pMD. G 7*7 
10 X5 K^^^-DNA(^IHy-^^f^B f f«fcO^#)5Atg £ 2ml (DD-MEMhigh glucose 
i&iffi W>t'hDyi>tI) CiSflFU Transfast transfection reagent C/o 
^55fa»Sffl^xaM*^ , Phn--;HcaoT, tf0^ffllcbfc293gpM (*H 

v-zmnm&vft*) KH-7>x7x#>>3>£fro;fco 

h?>X7x#:>3 ><D 3 Bmz,t&m±m& 0.45jzm<Z>7-f ;i^-<Millipore 
15 tt8D-T3»U «7-f;i/^^^^-*^tJ»tt*lHliRUfc. ^7-f;PX^7*-i§ 

SO.OOOXg, 18t:*t?90^Mji/L>»«IUfc. ±fil£l&3cU im\sTKZV<OVZ& 
l%0)m supplement <h 20 ng/ml (D FGF-2 £ 8/ig/ml ©^ftl'S+U-^* hU > (v- 

y>aHl^fcO 1.8X10 S |@S V>T-lfti£» b ANSC-7 iiffljlS^ 6 i&*±fflf fcl* 

mm.mi tmmzwmme B&©Tuji imtz^-D>ft*»«ru&. 

25 lt14P>hn-^T*-5pCLNCX<fcD^b^^hD^'f;i/X^» 
^-fr^b^-frfc ANSC-7 SffliaiJt^, pCLNC-GSK3 /3 <fc OftHKUfcl' h P^-f Jl'Xfc 

3 %^M\Z^PhtZo — pCLNC-GSK3 0 (K85R)J:0^mbfel/ hP«M ;!/X*JS8 
&£i*4^-if?£14£&&&^G S K- 3 i3 (K85R) £it5^$ii:#{t£WcM 
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T?l*K£^a-n>gc**»£3!GSK-3 /3 £«5B5JSl*&ttlllBJ: 3 
4%^<, Brtta >"h P § pCLNCX J; O Ufc h P 

5 feT> 7;py/W^-#!tt, GSK-3j3 ©S5f6?IK:«J:SlgW5H t ©U >K 

.atL ^mt^mm^n, gsk- 3BM3WIhb&& «Atf'7;wy/vr 

H»J8 :^-&^^-^7^P-f F^7^FK:J;3-:i-p>$t£©«J<>:GSK 
10 - 3 MBfflfc J; 6»J©fl?l& ( 1 ) 

75 P-T F^y^- F (£TF, A /3 tit) te£A3E©£S1ff«#T& 0 , 

7;i/y/W*7—Sf©SHTabSt#^.e)nT^S*SI"r*SD , roc. Nat.' Acad. 

Sci., USA, 98, 11039-11041 (2001)]. Aj3[l-40] (BI0S0URCE ttfi) £0.1% 

(v/v)hU7MPffi (^^-fT^^ttSS) TlOmg/ml KfcSiSfcigflPU 
15 25t:T 1 ^f^ll^ PBS *C 0. 5mg/ml fcfciRLfc. 25t:T 24 ^rMftjftbT^ 

£#£^£$iHJ. Biol. Chem., 276, 42027-42034(2001)], 

t^O^SldJ: 0 ANSC-7HHll&©$Mt;ff«l$ £K*ft0. lmg/ml K:fc3«k3K:#*fi 

«inu »tt3>hD-;i/tttRi*«©PBs*^jnbfc. £-«S2S^, 4B 

mz\**n*nft<tmm%m<DfrT?£&%w$i&is, tt<mm e b^©^^.-p > 
20 ft*wjebfc. 

Tuji ®&=.a.-u>m*&&MAB <Dmmz& v 7 8 x^mzn^ 

25 HWJ9:^^^-^75P-T H^^HKlJ;*— 3L-a>ff4©*PS0i:GSK 
-3Ba«Wfc«fc*«HW©«H> (2) 

^-&^A/3 Kli*^a-P>ff4©ffl«30«7#h-->^4^lC**ff^lS* 
©M4> £<fc § ©T& 3 ©ri\ Sfctt-a - D >$Mb©jqjfS!lfc £ 3 *> ©Tf* 5 
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mmm s tm&<Djimz& o > o. img/mi o^^sa 3 swrasHbit 

**ffl&fcJ:D 6 B(«I^bll*UfcANSC-7«lft4:3>bP-;Vi:tTPBS 
-5»-fb«l#«fl6fc^0^{bll»bfcANSC-7 HHfifc*, in situ M5E&ti5*y K 

K-3|&W#]t<£3»J©fi?B£ (3) 

##«nf ANSC-7«ia*»ft;SI»-r*IRfc, ttflS'J^AS»»«3ool/l, *fc 
teKenpaullone $Httft2MMl/l fcfc*±5lCin;L$HbBI# 6 BftOTojlffitt 

*©ilg*» MbU3^A£fc«Kenpaullone ^Q^.^>C<h^ckO, Tujl Hfc 
a-D>»#, #^lA/3 ©#<hJfc$fcbT^*v£n73%, 400%W5Sfc«JPbfc. 
fct,GSK-3 KiFSatt^i! A j3 fc«fc£~a-D >£r£©«J$J£$l&T5 

glkffll 1 : GSK- 3©P1^#JT&5 Indirubin-3' -monoxime KlJ;5r::x— □ 

nmm 1 ^bfc^tn^©^icj;t)^ gsk- 3 ©Piw^jt UTfg^sti 

Indirubin-3' -monoxime [J. Biol. Chem., 276, 251-260 (2001) , z/if 
V7;H«Uy^-4fc«] £\ lmnol/1 fc&*«fc3K: DMS0 fc»#U i&^£© 1000# 
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© i mmoWi. dmso mw.&> ansc-7 tt£#wi~3^&£»i u ft4tmm'& & 

B S <D Tujl Ht^i- □ >&£#M?r Lfc„ l£4£P > H D-;U t LTEM© DMSO 
Sttlfc. ^mi/imol/lC» Indirubin-3' -monoxime 0$Alftttfc 

5 intfco foT, Indirubin-3' -monoxime «~^-P>fr£{£MMB£8^c: t 

£U<k^ U^^A, SB-2 16763, Kenpaullone (cK^f, GSK-3&MrT 

10 ^Ml 2 : GSK-3^1-^^^siRNA^^^-zL-0>^T4« 

short interference RNA (siRNA) ttfltf??fc4*ft«te:y y ZyoyfZ [Nature, 
411, 494-498 (2001)]. )Jc#»Mrjil5GS K- 3 fcttJIttKUBS?-* 
£ £ £ J: 0 "a- P >#r£j&*ffiiiT$S H £ £ $ £ £0J £ \Z°t Z> tctb. G S K - 
3 0 tefcrTfcftftWfttfb^/fc siRNA * ANSC-7 «t#AU -3.-p>$r£K: 

15 «t*«ft*SIM4bfc. 

SI", TO^DGSK-3(3 \Ztt?2>2m<D{t¥&f$, siRNA CO ANSC-7 HBIfi 
1?o;y^^>Sft»*ttWl/fc. ANSC-7 iSM^T^ siRNA CO#Ate Rat NSC 
Nucleofector™ Kit (Amaxa ft®[) ^/BWrfffcofc, IX 10 6 ®CO ANSC-7 «£*f 
LT 150pmol C0@S?U#-*§1 4&i;rn 55&>£fc5 2*0 siRNA-Bl *fett@2^J#^ 

20 1 6 4*<fctf 1 7fr<ofc& 2S|gsiRNA-B2 (Dharmacon &«) £^tt7°P hP-;Pt 
fotiAlfc, l^ttP>hP— ;P(hL/T Non-specific Control Duplex IX (47% 
GC Content) siRNA (Dharmacon &SD ^iALfe. ^AlgESlC 5ml cO$Mfcg£S 
JgifildMU # U :*;i/n^>fc£cV^ 5->T3-hUc 6 •fe>5=-«*7 f W y ~> 
a. Lfc. ft S 48 B# MftlClilM&$ 1 % CO Non i de t P-40, 50mM CO Tr i s-HCl (pH7. 4) > 

25 50mMCONaCl (£t±, ^ ^-T x^^ft^), 10ml 0—^CO Complete mini, EDTA 
free (P if 3. • ^ TVJTs^J vZT&m &^tf7Jc»«fc»#bTBttU 5t 
j£Kl<fc t) SDS-PAGE &T#i£bfcC0'£'7x;^>:7*P V*r4 >#&XG S K- 3 0 
fi*«aibfc. tfettifcfci:GSK-3a;fe«ktf 0 &K8frrSStGSK-3$i# (~> 
^tU) £JBV*&. 2@COGSK-3j3 IC^fTS siRNA <&^ALfc 
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GSK-3 a *te«b&frofcfc#K ^tl^n© siRNA «GS K- 3 /3 - 

m^T^n*>2m<D siRNA & ANSC-7 fi^K 1ml (DMPIi^A 

5 ofc#U ^;i/n^>*5^^7^~>T3- h Vfz 12 ftiggxW v : y=L\Z 1 ft^fc 
0 i.8xio 5 {@££, $Mt£R*Lfc. £MI 1 lcwbfc^ftfcPI*©*i*K«kO, 

-D>&te siRNA-Bl S*Al/fc«BJfiTtt»ttt3 > h D-;i/£i*&l/t 2. 5 fe\zm 
JHU si8MA-B2*»AUfc*iaTJ41.9flSfK:«lnbfc. tot GSK-3j3tC 
10 *t*r* siRNA«r^-D>ir^{i£ii^ffl$j#^C<h^Bje^t^ofco 

K±«k D , GSK-3 SB^a^SI&^flS'&tt* siRNA ^ftllll 

##0>J1 : 3- (2, 4-^UP7i^) -4- ( 1 -^JK > 3 
15 -lH-tTD-;i/-2, 5-5**> (SB-216763) ©^Igl: 3-<> 

Tt3iso3— r >H-;v^u**^;wnfc 0.55 g) ^m.it^u> (300 mD t 

«U 3k»T> ^U-U^OU H (8.8mL) ^r*D^_. 20t:T 20B#W!iS#bfc. 
RllSWtefcfcU (190 mL) £jbD*.fc£, JSySttS 25*CT 1 «FIHHft» 

7.7^1/ (7.07 g, 69*) 

I@2 : 2- (1 -;WM' >H-;W-3—f;i/) -2-*^rVS»^^X^7- 

25 is i t# nfc 3 — r > h if u *> jhk ^ x;ks. 88 g) s n , 

N-^/^MMTS H (180 mL) fc»#U 0 < CT®#bftj&*e>* zMlfc^h 
U^A WW)Vtt®L. 1.4g) S^sr^JPitfc- 1 WHW«#bfc 

3^{b^^;V (1.2 mL) £iD;t, 20 , CT20B#P B m^Ufco 
gsjllbfc^ 1 mol/L 4!&TpHflt£ 5 fcWSEbfc. tffflbfcl»A£aBRU tKT 
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mvtt. ft&zm&totik\ss 2- •(i-^^;wr>H-;v-3-' ov) -2-* 

^VftiS^f^X^fJI/ (1.96 g, 33X) Srfifc. 
Ig3': 2, 4-^^DD7xZ«75 K 
M0 2,' 4-^^PQ7x^« (12.4 g) £«Mfc*9 t l/> (350 mL) fc 
5 Mb, ft&T, ttWM P U H (10. 6mL) £JD;L> 20*CT 20 P^JI#bfc. 
RjStt£fctflEtt»U #5>n/c^^t:^^k> (100 mL) fcjgffibfc. Z.<D 

mm*Jsc&\sTz.n%r>*:-77kmm '(250 bl> «tu, t6<t*?V>£«jBE® 

3cb£. #rffib£*ga£atftU zKT!ife#bfc. UfA^ttSttiib, 2, 
P0 7x-;Hm7^>* (11.14 g, 90%) 
10 XUA : SB-216763 

tert-y h^ri/* U^A (0. 5 g) 5rh7tFn77> (35 mL) fci£fi?U ft 

Wt*?)V3.*T)V (0.4g), ^Vi-eX@3T#6.nfe2, 4-^nP^i^» 

ktsk (0.3 g) mumr 3 i^raffi^bfc. *£jRjfc*t£i®bnbfc&, 

H£Mi£f&§U SB-216763 (390 ng, 70%) 

'H-NMR (CDC1 3 ) 6 (ppm) : 3.89(s, 3H), 6. 41 (d, J = 8. 1 Hz, 1H), 6.80(t, J = 7. 1 
Hz, 1H), 7.15(t, J = 7. 1 Hz, 1H), 7. 32-7. 38(m, 3H), 7.49(s, 1H), 8.01 (s, 1H), 
20 10.94(s,lH}7C*»W: (C:61.5, H:3.3, N:7.6), $|£4g (C:61.3> H: 

3. 5, N : 7. 4) 

TWO Sprague Dawley rat £X5=— )VMW\Z^XU^tcW,zMMh, M 

v mM^zwm vxm^mm b&. mm vrmti^m^mm^^tsum 

250U/ml O DNase (U"ftlt> Worth'ington, Freehold, NJ ftSSih lu/ml 
x7-if (Dispase : Boehringer Manheim *fc§5) 5ml CO HBSS mWW. 

(Invitrogentt^}) *T37t:, SOSHffligfcEfc&fffc'pfc. KKlSfci 9*§£ft 
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TcmBtWlMOm^^ moBfrOrlfam (Hyclone #M) DMEM (Invi trogen 

#e,n^ifflflamttffl^^, iocm ©»*jol±t mom^Mm^ts dmem/fu 

5 (Invi trogen ttfil) SfflViT' 37 , C<D-f>^a^-^— l«fe«*bfc.. S 

0, IX© N2 supplement (Invi trogen It©) <h 20ng/ml © FGF-2 (PeproTech 

IfcS) Sr^tf DMEM/F12 KlWfcUTi&fcftW&Ufc. 3BC-g, U 
IX© N2 supplement t 20 ng/ml © FGF-2 DMEM/F12 fcttftU mm&MW, 

Ltco /mmfo<Dfr2tezin=.-ifiMi&Zti1tP> IX© h U 7i»y 30 1 £ 

io ms&fflsu ia*«nfc«iftft@'Rbfc.*GWjiatt» lo^g/mi ©^iww^xv' 

^VftSSD £ffl^T^i&T— £cktf 5/zg/ml ©T$*EHSlM**55-> 
(Bee ton Dickinson |t«) £fflV>T 37 , CT-lft3- h LfcTjl/^ • <^x;i,©ig« 
JUL (Fisher Scientific^) ±fc«*, ig#£«bfco ±B*fcfctttt*;ifc 

t> /has©^es#u, jp*©**/hs«ffli!a*««issnfc. 

15 J&&ANSC-7 tbT±E©^mt'^bfco 
»H*llifi-r*fc«>"©*6©JBt8 

^j®0y i : m\ 



20 (1) Wj SB-2 16763 5mg 

9Ltl 62mg 

M^x>y> 30mg 

tfuif-^T^-JU 2mg 

Xt7'J>H7^^A lmg 

25 lOOmg 

(2) Kenpaullone 5mg 

%Xk 62mg 

m^mf>zf> 30mg 
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t$V\Z—)V7)13-)V 2mg 

Xf7U >!T?^->frA lmg 

lOOmg 

5 (3) Indirubin-3' -monoxime 5mg 

' fUS 62mg 

m^m^y-fy 30mg 

*Ub-JI/7J^-Jl/ 2mg 

X:r7U >jr?^*:>ftA lmg 

10 lOOmg 



^m\Z^K). mtV^VA* 3mol/l iC&S^KPBS fcJ«*U 8Mb 'J 3^ A 

15 

mums :mm&mm<D~=L-n>m±m&n (2) 

SB-216763, Kenpaul lone Indirubin-3' -monoxime £ 

0. lmmol/1 fc&SckStdDMSO fci&fl?U SB-216763, Kenpaul lone 
Indirubin-3' -monoxime &^tr#IS#lfflIia©-a-D>j&f^(E3iS!lSraii4Ufc. . 

20 

6B^J#^ 6 - AISB^IJ <DWR : ^DNA 
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@e?>j#-ft 8 -Axm&wmw : ^dna 
Eai#i§ i o -KLWM<omm ^dna 

BB*J#*tl 1 -KsMnomm : MDNA 
1 2 -AXSB^J^^ : ^DNA 
E*J#^1 3 -AXmm<DMW : ^DNA 
E^JS^l 4-AIBB?iJ©SBiJIJ : MRNA 

5 -Axmmomm : ^rna 

E^J#^l 6 -AI@2?'J£>!^ : pfJRNA 
@E?>J#^ 1 7 - AX@S^J(D^0J : ^RNA 
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1. ^U3-y>v>*-if*:K-- if- 3 (E*T, GSK-3i:fB§T) 



\Z#Wm<D&M7)Vir-)l, -COR 6 (5^ R 6 «7]c^MtP, B&fc L< te#g&£>{g 

J^fdiil^feK (i#IHC'>^ DJMJP^t), -CO0R' R 7 «tK^ 
fi^feL<«^Bi^©{SM7;WK B^feL<«#«^(D7U-;W*rcttg 
&fcb<«#mt&<7>>#n7JP4\M/£^t-) £fcte-0R 8 (5£+> R 8 «7Km^, B 



2. #1^^, nmmmvmmnx&mimimmiDmMo 



6. GSK-3©Stt«ra#*r5<»K^ SKI) 




(i) 
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^n-^tl 2 3 TfeSt^ ^n^ft© R 2 £<fctf R^-Tfcg&o W 



( R2A )~r ITS # \ <"> 



(5$*, na, ma, R'\ R 2 \ R 3A £J;tf R 5A te, -WenfflrlB iu nu R\ R\ R 3 ££tf 
10 R^iTlf&S) T*^^tl^k^t)b<^(III) 




(III) 



[5£«K nb, mb, R IB , R 2B &<ktf R SB te, ^n^nHUfBa, m, R\ R 2 i5<ktf R 5 £|W|i!g 

mrjww m& i bL<\t#wm<Di&®L7)i>r~j\', -cor 6 (3;<k tfummtmrn 

15 T$>2>), -C00R' R'&MtEil^iiT&S) £fcte-0R 8 (:£4>> R 8 &Mf3<hpg 

A m 
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9 1 ~ 3 © tlfr 1 WZtEftMSM.. 
7. GSK-3©»tt*ItTSW 5£Ua) 

H 

CW N N^O 




(la) 



8. GSK-3 0gttSBttS«R^ 5£(IIa) 

H 



<5£*k ma \mmtmm^$>K), \twm%v<fo#wtk<Dtm7)v*fr%%. 

*k i ~ 3 ©^rn*> i Jifcs«©Em. 
9. GSK-3®»tt&ia*-r*««^ a: a i ia) 



3JlT&5ff:5fc^ 1-3 OVJftl^ 1 EfcfB«©E3S. 
10. GSK-3©iStt&Bafrr**»*«, 3, (l-jWWf>F- 



- 3 -> f;w - 4 - ( i -?d tr;K > F-^- 3 — r;W - 1 h- tf u—)V- 2 :, 




H 




(Ilia) 
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s- s j*>s 3- [l- (3"—>7yyntr;u) r;w -4- (i 

(3-7^y^Dtf;p) -f>F-ih3--fM -4- (i-/5=-;k>H-;w- 
3— nv) - iH-tra-ji/-2, 5 3- [l- (3-*;w#*'>^o 
5 t?;w -4- (i-^g t ;w>H-;v-3-'f;W -ih 

-t!D-;W-2, 5-^*>, 3- [1- (Z-%)Vn^ )Wu\L)V) -r>F- 
3 — OH - 4 - ( l -*3MW > 3 ~f ;W - l H— tf o— 2 , 
5 3- [l- (3-7-$yyatr;w OH^3- ow -4- d 

io -s?#>, 3- [l- (3-kHa+'>^ptr;u) <>K-;v-3—r;i/] -4- 

( 1 - / 5 - 7 x-M > H-JI/- 3 - > UV) - lH-tfP-;i/-2, 5- 

3- [l- (3-T^y7°ptf;i/) -r>H-;u-3— r;w -4- a - 
5-7x-H > 3 -f ;w - i H-tfn-;i/- 2 , 5 -s^x 
3- [1- (3-tHD+'>7'DWW 0^-3- -on -4- 
15 ;p-5-^h^^;i/^-;K>H-;v-3— r;w - iH-tfp-;i/-2, 5- 
3- [1- (3-bHP+^7°ptr;p) -r>H-;u-3- <;w -4- (1 
-^5 1 ;v-5-^hp-r>H-;i/-3-'f , ;i/) - m-ifa— ;i/-2, s-s^tx 
3-.(i-^^;k>f-;v-3-<;p) - 4- [1- o-kHD+^ww 

-5-- hO^>F-^-3-<;l/]-lH-t?P-;U-2 ( 5-s**>, 3- (2 

20 -^□D7x-jw -4- (i-^^;k>f-;p-3— r;w -ih-£p-;u 

-2, 3- (2, 4-^DD7x-;W -4- (1-^M>F 

-;i/-3 — r;u) - iH-tfn-ju-2, s-^x 3- (2-^pp7x^ji/) 
-4- [1- (3-tFa^7*nWl/) <>b*-;i/- 3 — f ;W -lH-tfp- 
;u-2, 4- [1- (3-7S/^Ptf;W OH— — OH 

25 -3- (2-^dd7xz;W - iH-trn-;i/- 2, 5 xfecfctf 
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IN I ' 



"COOH 

1 ~ 3 O^Ttl^ 1 ^tfBtfe^g^o 
11. GSK-3£lfi^1"5««#, i£ (IV) 

R 14 Rio A 

R« 




R 17 (IV) 

a n^m^rz^-mm^z^x^zm^nx^^mm^r^mnx 
r ,0 «tK^^, 7i>-;k {g>«i»&B&s> #fc7;i^;i/&£m«7;w 

#t7;wu7;^3-;k 7;i/3*>', 7v;k ~>7a xhn, x4?* 

jgijta^sn, R ,9 «ig^o^, i*fc«»7;^;p«, jm&7;kp-;k «mc7 
;i/*;k7;pn-;k #jktf>s?, *ck^***^^s»J:oa^sns] xmzn 
&fc&m&rc\z*<DMm&mz&&t£nzmxtozm#& i~3 ©v>rn# 1 9 
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12. GSK-3 SlltS*^ 7, HP-f > HP [3, 2-d] [1M>X 
7if k>-6(5H)-:*>> 2-7*D i E-7, 12-^h FP-< > HP [3, 2-d] [lM>X7ifk 
>-6(5H)-*>, ^D%-7,»-S?kHQ-f >HP[3,2-d][lM>X7ifk> 
-6 (5H) - * > , 9- # □ D -7, 1 2- S? k H D - -f > H P [3, 2-d] [1 ] ^ > X 7 if k > 
-6 (5H) - * > > 1 1- * P P -7, 1 2- V k H P --f > H P [3, 2-d] [1] ^ > X 7 if M > 
-6 (5H) -> > , 10- 7 P * -7, 12- 5? k F P --f > H P [3, 2-d] [1] * >X7 if tf > 
-6(5H)-#X 8-7*P^6, ll-i?k HD-fX/ [3* , 2- :2, 3 7 if k / [4, 5-bH > H 
-;i/-5(4H)-:*X 9-yp^-7,12-vk FP-4-* h*v~T > H D [3, 2-d] [1]^> 
X7if k°>-6(5H)-^>, 9-^ P^-7, 12-v 5 k HP-4-k Hn+^ f >Fo 
[3,2-d][l]^>X7if tf>-6(5H)-:tX 7,12-^k Hp-4-/ >FP 
[3, 2-d] [l]^>X7ifk>-6(5H)-*>, 9-^P^-7, 12-^k H P-2, b^> 
^>HP[3, 2-d][l]^>X7iftf>-6(5H)-^>, 9-7*P^-7, 12-v>k H P-2, 3- 
S?k HP^>~f >HP[3,2-d][l]^>X7iftf>-6(5H)-^>, 7,12-^k Hp 
-2,3-v^ h + >—r>HP[3,2-d] [l]^>X7ift!>-6(5H)-^-X 7,12-^kHP 
-9- h U y)VHrU^)V-^ y HP [3, 2-d] [l]^>X7if tf >-6(5H)-:frX 7, 12-v 
k H p-2, 3->>* h=^>-9- h U 7;M*p pWW'f > Hp [3, 2-d] [l]^>X7if tf 
>-6(5H)-^>, 2-yp^E-7, 12-vk HP-9- H U 7 )V#U *?)V-' f > HP 
[3,2-d][l]^>X7if k>-6(5H)-*>> 9-7* P ^E-7, 12-i^ k FP-f > Hp 
C3,2-d][l]^>X7ifk>-6(5H)-9 1 ^>, 9-7^^-5, 12-kX-(t-7'^;i'^v 
^;l/^-;l/)-7, 12-^kHP-1'>HPC3,2-d][l]^>X7ifkf>-6(5H)-^>, 9- 
yp^r-^-d-T*^;^^^;^-^)-?, 12-^k HP-^f > HP [3, 2-d] [1] ^> 
X7if k>-6(5H)-^>, g-T'PM, 7-k*7s-(t-7'^;i/^v*;i'^^;i/)-7, 12- 
>?k HP-f > HP C3, 2-d] [1] ^>X7if k>-6(5H)-;t>\ 9-^Dt-5, 7, 12- H U 
JVX^^tDVXzDV)-!, 12-^k H P-f > HP [3. 2-d] [1] ^>X7if k 

>-6(5H)-^->, 9-7^-7, i2->?k h u-s-t^jv-t^i/tDm-fr*^)^ > 

H P [3, 2-d] [1] ^>X7if k >-6 (5H) 9-7^-7, 12-^ k HP-12-* 
^'>*;^-;M^-f>HP[3,2-d] [l]^>X7ifk>-6(5H)-:*X 9-7*o 
^E-7, 12-^k H P-12-(2-k HP+v-x^W-f > Hp [3, 2-d] [l]^>X7if k> 
-6 (5H) 2, 9->>7* P qE-7, 1 2-5? k H P -< > H P [3, 2-d] [1] ^ >X7if k > 
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-6(5H)-tf X 8, 10-v 5 * D D-7, HPH' > HP [3, 2-d] [l]^>X7if tf > 
-6 (5H) -* y , 9- 7 / -7, 12- v k H P -4 > H O [3, 2-d] [1] > X7 if k° > 
-6(510-* X 9-7*P^E-7, H p-S-^V-'f > H D [3, 2-d] [tf'OXT'fc 
k°>-6(5H)-*X 5-^>^;V-9-^a^-7.12-^h HP-S-;*^!/-^ >FP 

5 [3, 2-d] [1] 1 >X7if k° >-6 (5H) >, 9-7* P =£-7, 1 2- v k H P-l 2-* > 
HP [3, 2-d] [l]^>X7ifk°>-6(5H)-:tX ^U^-\2-JL^)V-l, 1.2-5? t HP- 
•f > H P [3, 2-d] [1] ^ >X7ii k° >-6 (5H) X 9-7* P %-7, 1 2-7 k H P-l 2- (2- 
^D^;i/)-f>HP[3,2-d][l]^>X7ii^>-6(5H)-*> > 7, 12-i?h K P-9- 
*?)\r<1 > HP [3, 2-d] [l]^>X7-fc?k>-6(5H)-:tX 7,12-7k KD-9-* 

10 v-<>HP[3,2-d][l]^>X7iftf>-6(5H)-*>, 9-7>:*-P-7, 12-7k H P 

-i2-(2-yp^-;w--r > h p [3, 2-d] [i]^>X7-if tr>-6(5H)-*>, n-yp^e 

-7, 12-vt HP--T > HP [3, 2-d] [lK>X7iz!k>-6(5H)-:*X 9-^0^-1, 12- 
V k Fa-2-U 5 7 7 5 » -f > H P [3, 2-d] [1] ^ >X7if k >-6 (5H3 - # 
X 9-7^-7, 12-5?k HD-2-(*;U^>tt)-< >HP[3,2-d] [l]^>X7ifk"> 

15 -6(5H)-*>, 9-^0^-7, 12-y b H o-10-b H y-< > H P [3, 2-d] [1]^>X 
7ifk°7-6(5H)-:t>> 9-7^-7, 12-7k HP-ll-k h*D+y/f;M >h*D 
[3, 2-d] [l]^>X7if t!>-6(5H)-*>, 7, 12-^b HP-4-k HP*v-< >HP 
[3, 2-d] [l]^>X7-tftf>-6(5H)-*>, 7,12-vk H P-2, 3-v^b FD+y-< > H 
P[3,2-d][l]^>X7ift!>-6(5H)-*>, 2,3-v 5 ^ h*->-9-;i h P-7, 12->?k H 

20 P--r>h*P[3,2-d][l]^>X7-t?tr>-6(5H)-*>> 9-^77-7, 12-v*k HP--T 
>HP[3,2-d][l]^>X7-tftf>-6(5H)-*>, 2,3-5?* h^~>-9->7y-7, 12-v 
k H n-f > H p [3, 2-d] [1] ^>X7i? k°>-6 (5H)-*X 9-n h p-7, 1 2-i?k H p 
-f > HP [3, 2-d] [l]^>X7if k>-6(5H)-*X 3- (6-** 7-9- H U 7MD^ 
^;W5, 6, 7, 12-t- h 7 k HP—f > HP [3, 2-d] [l]^>X7if k°>-2-'f;W7 , P k° 

25 h UJk 2-7P^E-9-- hP-7, l2-5?k HP-f > Hp [3, 2-d] [l]^>X7if k* 

>-6(5H)-*X 3-(6-**7-9- h >J 7;l^P*^;U-5, 6, 7, 12-x H^k Hp-< > 
HP [3, 2-d] [l]^>X7ifk>-2-'f ;»77 U P— H U;k 2-(3-k Hp*>M-7° 
P \Z~)V) -9- h U y)V*u j*3Ml/-7, l2-i?k H P-< > H P [3, 2-d] [l] ^>X7if 
k°>-6(5H)-:*X 2-3- H^-^P^-?, l2-y?k H P--T > HP [3, 2-d] [l]^>X 
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7iffcf>-6(5H)-*X 2-(3-:**7-l-7":rx;l/) "9-H U 7)V*U*f)V-l, 12-t- 
>7tHD-^>HP[3, 2-d] [1] ^>X7if tf >-6 (5H)-#X 8-7 D a-6, 11 ->?h 
F O-fi; [3' , 2' :2, 3] 7 if [4, 5-bH > F-;W5 (4H)-*>, 2-3- F-9- F 
U7^P^5 1 ;l/-7,12-^t:FD--1'>KD[3 1 2-d][l]^>X7ift!>-6(5H)-^ 
5 X 7, 12-S/fc FP-tf U F [3* , 2* : 4, 5] \t P □ [3, 2-d] [1] ^ >X7if tf >-6 (5H) 
X 1 1-* ^;i/-7, 12-i^t FP— < > FP [3, 2-d] [1] ^ >X7if tf >-6 (5H) >> 

2- [2- ( i - 1 F a * i/ 7 d ^ s^W x^;w -9- b u 7 n * ^;W7, 1 2- >* t 

FP-OFP[3,2-d][l]^>X7irtf>-6(5H)-:*>> 12-i^t Ho- 

> F D [3, 2-d] [l]^>X7if tf >-6(5H)-:*>, 2-3- F-7, 12-^t FPH > F 
10 P [3, 2-d] [l]^>X7if tf >-6(5H)-:*X ll-X^Jl/-7, 12-^fc FP-'T > h'P 
[3,2-d][l]^>X7if tf >-6(5H)-*>, 8-* ^-=6. 11-2* t h'D-f 17 
[3" , 2' :2, 3] 7 MM J [4, 5-bH > H-^-5(4H)-^>^«kt; 3- (6-^*^7-9- F U 7 
;V#P j>WW-5, 6, 7, 12-t- F 7 1 F PH > H P [3, 2-d] [1] ^>X7if tf >-2--f 

;W 7 7 u )vwt* wxtM^ 6 ^ * »«t o 3Si«n«{k:^«i* oms^w 

15 fcW^^nsiftT**!*^ 1 ~ 3 0V>1**1*> 1 JlfcfBmoE^o 

13. GSK- 3 fcB«"rr ******* 9-v>7/-7,12-^fc FD-f > HP 
[3, 2-d] [lM>X7if tf >-6(5H)-^X 12-^t FP-2.3-V** F**> 

-- f > FP [3, 2-d] [1] ^ >X7if tf >-6 (5H) >, 2-7* P -fc-7. 1 2- *> t F P-9- F 

u 7;i/^p^^;w-r >hd [3, 2-d] m*>X7M\z >-6 (5h)-^->, 7, 12-^t f 

20 P-2, 3->** F*->-9- F U7WD/?JM > F P [3, 2-d] [1] ^>X7if tf > 
-6(5H)-^->, 2,9-77^^-7, 12->"t: F PH > F P [3, 2-d] [l]^>X7iftf > 
-6(5H)-*X 7,12-7kFP-9-FU7;^P^^;W-r>FP[3,2-d][l]^>X7 
•if tf>-6(5H)-^-X 9-7 PP-7, 12-7b FpH > Fp [3, 2-d] [l]^>X7if tf > 
-6 (5H) X 8-7* P ^-6, 1 l->* t: F P-3"-X 7 [3' , 2' : 2, 3] 7if tf / [4, 5-b] OF 

25 -;U-5 (4H)-*X 7, 12-^fc F P-9-* F*~>H > FP [3, 2-d] [l]^XX7if fcf> 
-6(5H)-*X 10-yp-e-7,12-5?t FP-f >FP [3,2-d][l]^>X7iftf> 
-6(5H)-:tX ll-^P^.n-^b FP-f >FP [3,2-d][l]^>X7iftf> 
-6(5H)-:tX ll-7PP-7,12-v J t F a— f > F.P r [3, 2-d] [1] 1>X7K tf > 
-6(5©-^ X 9-7;M"P-7, 12-v*h F P— f > F P [3, 2-d] [1] ^>X7if tf > 
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-6 (5H) - * y , 9- * ^ ;V-7. 1 2- 3? t H P -"f > H □ [3, 2-d] [1] * > X 7 iz tf > 
-6 (5H) - * > , 9- 7 □ * -7 , 1 2- v t > P ~f > H P [3, 2-d] [1] * > X 7 V M > 
-6(5H)-^*>, 8, 10-^2 P P-7, 12-i?b H P-f > HP [3, 2-d] [l]^>X7i?b° 
>-6(5H)-^->> 9-^0^-7,12-^ t FD-12-(2-b FDti/I^)-OFD 
[3,2-d][l]^>X7ift!>-6(5H)-^X 9-^P*-7, 12-^b HP-2,3-vb HP* 
*>-*f > HD [3, 2-d] M'O'XTift? >-6(5H)-*X 2-^P ; 6-7, 12-5? k HD-^ 
>HP[3, 2-d] [l]^>X7^b>-6(5H)-:*>,.7,12-vbb*P-2,3-v* h*v-f 
>HD[3,2-d][l]^>X7iftf>-6(5H)-^>, 9-7p^-7. 12-^b H P-12-^5 1 
> HP [3, 2-d] [l]^>X7iftf >-6(5H)-^>, 9-^0^-7, 12r5>k H p-5- 
^ ^ =ytS T)\,-<i > H P [3, 2-d] [1] ^ >X7M b°>-6 (5H) > 
&<fctf 7, 12->>b H u— T > H P [3, 2-d] [1] ^>X7-fc? tf >-6 (5H)-*>a> 
J; Di§ft£ft3> SfcfcJg 1 ~ 3 (D^tnfr 1 ^fclBttCESil. 

14. 9^>7/-7, 12-^k H P-f > HP [3, 2-d] [l]^>X7ifb>-6 (5H)-*>, 
9-70^-7, 12-^k H D-2.3-V* is-' T > HP [3, 2-d] [lM>X7*fc? tf > 
-6(5H)-^->, 12-^b Fo-9- h U 7 P * ^--f > Hp 
[3, 2-d] [l]^>X7iftf>-6(5H)-^>, 7, 12-vb Hp-2, 3-^* h^y-9-h'J7 
)V*U*?)V-'( >HP[3,2-d][l]^>X7iftf>-6(5H)-^>, 

-7, 1 2-i? b H U-i > H P [3, 2-d] [1] ^ >X7if tf >-6 (5H) X 7, 12->*b HP 
-9- h U 7;M"P;>WI/~f > HP [3, 2-d] [lM>X7-bfb°>-6(5H)-:tX 9-£ P 
ri-7,12-S>fc HP— T >HP [3,2-d][l]^>X7Hftr>-6(5H)-^>, 8-^P^: 
-6,11-^b HP-^xy [3',2*:2,3]7ifbV [4, 5-b] -f > K-;l/-5(4H)-^->> 
7, 12-5? b HP-9-* h^-f > HP [3, 2-d] [1] ^>X7if tf >-6(5H) 

^^.koi^^ns, w^js i ~ 3 ©vi-rn^ 1 jsicfstcog^o 

15. 9-yp^-7,12-^kHP-<>HP[3,2-d][l]^>X7-tffc:>-6(5H)-^> 

#sfc*8M: o aft stia, ura^a i~3 ©viTft^ i Ji^tamcogmb 

16. g s k - 3 smf-t a^stf* 5£ (v) 
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R 22 




->3S ; ^-ti^nsv^c^ic, ElB*fctt^tt«©7;^;i/Sf 1 *>e> 6«©& 

10 hU7;U^-P^^;i'a ; -COM ; -COOM ; &5V>«-CH 2 COOMg 

p+vgx*«M$nTViXJ;^7U-;^^-r) -nrsorsi^ (^ti^l^ 

y-;p*£&-r) ; 75s)V&; -CH 2 -NR30R3i *^l/>75/S (£;iTR3o 

20 f-am?*mirz>^>zS)vm M&sfe&tf iffl*fctt«»©'\7 L PS^*^r-rs, 

^^3^^7^SrW"r<5^5 1 l/>>'^P7;U^;i/^ ; 75 F£LT©> gftlK 

^t^ufc^3SW7$y»3t;^U35/Hdt^$fctt^af^^a^$n5o- 

^S^oT^ViRZl, R 22> R23% R24 % R26, R27, R28 R» ttTK^M^ I 
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• Aoy > ;kFD^>S;nhDVl;-hPS; 7)l^^m ; &5& 6 tf 1 ffl 

&ff©Ci~Ci 8 ; & « 1 fiifcttMW^TDlf St 1 51 

&*fctt#iIJft©7 U ; &£fc S tt 1 «*fctt*ftO'S7 i PK : Pft*T*iI 

. &£fcte#«$7 'J ;.&Bfc 6 « 1 fit&BttftOAfPfi? £*ff 

■5 ^U>7 U ; ££& e> tf 1 flSfcttHRO^ 

SfelMOATDif s^rtr, 3 e> 7 floift^K^&^r-r & /^.u >is$ □ 7 

10 JV+JH ; h'J7;l/^-P^^;i/S ; -COM ; -COOM ; t&JiCHgCOOM 

td,m%mc l ~Cis7)v*)vm. s&£&&#e&T, &£fc&«nB*fctt« 

i$fd«©Af PfiFFS'gftf, ^HiE^ 3 j&* 6 7 fl * 5 v# a 7)V*)V<D 
20 -SB&JIMfcf S) ; -CONR30R3ig (Z£TRM&£Z*R*i\m&®1§;<&& : &-f 

7Jl/**-h« ; x;N>>75 ; -SO 2 NR30R3ig (£ d-eR3°&<fctfR3i 
tt89IB0jSi**Wr*) ; -N=N-R32 77S (^JlTRM^ftfttflfi* 

fctt«ak©*;w#*^;k *^*u;w*fcttx;w**- h£T?«&sn&3r#««' 

nftl-^CftoT, ^fc&3£fC&£&£fcm&£*lfc 1 £ 4{@©CH 2 S£ 

^©IR^; NR8835 (JlClTRaa^Jc^lI^ &£fce>«lfl*fcttfc»©#;i'# 
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17. GSK-3£IS^1:£t>5frtW>^t*X 5 -3- >~ i >z?)\>¥ X 
>^;Wt£X S'-^n^-'C XX>H:X 5-5'-$>:/D^W>S?;Ut*Xte<fc 

\^owM^mz^^n^^x^n^M 1-3 <wr n#> 1 js^fgrncoism. 

18. GSK-3£|S^T&^g^> -l'>^;i/h*>-3'-^:y^v'A, 5-3 

f>S?;Hf >- 3 , -^/#*$'A£«fctf s-sosNa-^^E^- 
19. GSK-3£|figT5t>ft}5^ >i?)V¥>- S'-^/jr^s&Ztztet 

<Dmm¥&>\z$t®-2*iz>iMx&z>m&m i~3 ©wrn^ 1 jgiciafcoBis. 

20. G S K- 3 ©ete*|B#^5tt«&#8&ric#£ LT^fl/T&SttlM 
J^©"rL-P>iT^iE«Jo 

21. GSK-3©ffitt*E*T*<»R^ U^ASfctt-tOHS^Wfclf* 

22. GSK-3 0igtt*M"r**K#* W>HUKW5h*W, 3 

-7 u 4 — -r > f u jwt i/< s fbs##, -of □ij;w\^/-;v^^ 5 b u < 

tt-<>HD[3,2d-d][l]^>X7iffcf>-6(5H) - :fr>St^i;fctt*ne>®2£33*W 

23. •GSK-3©Stt^ifr^S^ ^(i) 
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m 



(i) 



. [5£+» n «E-f;fcf»fcoT, 1-3©«BR**U R', R 3 &£tfRn3: 

tt*ilJftO<ftlR7;Pdr=;P, -COR 6 R^***® 1 ?, gt&fcU <«#«&©{& 

;i/*fcttittft'bb<tt#itift©'>^n7;WP&*T), -coor 7 R 7 te7k!iic 

^ s bb<^g^(D->^D7;^;V^-r) Sfcfcfc-OR 8 R 8 «7Km^, « 

tkiss^ , u < ra#B$©{sm7;wk mm* v < mmm^i&my)^ 
ifi^n^n 2 3 t»s ttr, ^-n-en© R 2 &£tf R 5 «ii-Tt>M&o w 




(j*** na> ma, R ,A > R» R SA *5<ktf R 5A te> fnfniEn, nu R\ R l , R 3 £J;tf 
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R 1B 




[jS*, nb, mb, R lB , R 2B :fc<WR SB «> ^n^ntufBiu nu R\ R 2 :fc£l£R 5 tmm 

«lft'bb<tt*flitftoiS«7;^n;k -cor 6 (5£<k R 6 «MfBt|wi« 

-C00R 7 R l ttMSBtt^SI*C*5) *fc&-OR 8 (5*fK R 8 testfE t ^ 




(ft*, ktel £fcte2 XteCH 2 , NH, BMUH^^fcttaBlltB^SSb. R 9 

24. GSK-3<D?g&£Pl#T3^1t^\ 5£(Ia) 




(la) 



25. GSK-3©SttSrffi*T*«»^ 5*0 1 a) 
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N 




(Ha) 



,3Aa 



5 26. GSK-3©m'l4£Pt^f 3^Sf#> 5£(IIla) 



27. GSK-3<D?£14^#T3^SW 3, 

10 jv-3--r;i/) - iH-tro-;i/-2, 3- (i -^^;K>H-;b 

- 3 —i)V) - 4 - ( 1 - -fu bf;K > 3 — f )V) - 1 H- fcf U-)V- 2 , 

5-^>> 3- [l- (3-^7/^nif;i/) >F-;w-3— -OW - 4- (1 

-^^;K>b:~;u-3—r;w - m-t:p-;i/-2, 5-v^->> 3- ti- 
cs -7^yyptf;w •< >F-;i/-3->r;i/| -4- (i-^^;k>h-;1/- 

15 3— <)V) -lH-tfP-;P-2, 3- [1- 

\>fr) ^yY-fr-S—UV] -4- (l-^)V^>^-)V-Z-i)V) -1H 

-tfp-;i/-2. 3- [l- (3-#;wrE-f;i/:/pt:;i/) -f >K- 

3 —on - 4 - ( l -t^M > 3 — - 1 h- t?P-;u- 2 , 
5-^>, 3 - [i- (3-7^/^otr;w -r>F-;i/-3—r;i/] -4- (i 

20 -^^-5-yPtf;^^W>H-;P-3— t)V) -lH-lfn-^-2, 5 
-i?0r>, 3- [1- (S-kFP^v-TW^) ^>H-;P-3-<;W -4- 
(l-^;h5-7i-M>F-ih3-^) - lH-lf P-;i/-2. 5- 




H 
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3- [1- (3-7$.;7u\Z)V) <f >F-;v-3-'f;w -4- (1- 
*3MU- 5-7i-M > 3 -- r ;u) - 1 H-tfP-;i/- 2, 5 —xtx 
3- [1- (3-tHD^ot!JW -f >p-;v-3— r;w -4- (1-^5^ 

;i/-5-^h^->*;^-;K>H-^-3-^;w -iH-t?p-;i/-2, 5- 

j;tX 3- [1- (3-th'D+">ynWI/) -f >H-;w-3— <;W - 4- (1 

-z^- 5 -nh p-f > 3 -<)V> - i h- tf u-)V- 2, 5 - -xtx 

3- (l-^)^>V-)V-S—i)V) - 4- [1- (3-t FP+^yPtf;!/) 
-5--bPf>H-;i'-3 — fJU] - lH-tfP-;i/-2, 5->>:*X 3-(2 

-/;oo7i^w -4- (i -*3MM' >h-;u- 3— op) - iH-tfP-;i/ 

-2, 5-'XtX 3- (2, 4-^OD7x-JW -4- (1-/?M>F 
-;U-3— T;l/) - lH-tfP-;i/-2. 5-5**X 3-(2-^D07x^P) 
-4- [1- -f >H-^-3— f;p] -lH-tfP- 

;i/-2, 5— xtx 4- [l- (3-7^yyptf;w <>h-;u-3— - on 

-3- (2-^DD7x"JW - lH-tfP-;i/- 2, 5— $**-Xfe«fctf 



H 




'COOH 




2 0f3m©^zL-P>if^{l£ii^Jo . 
28. G S K - 3 5£ (IV) 

R 14 RlO A 



(IV) 
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^jvx^v^^m^m^n. ^^nrjvn^^ 75 a 7*>;k 
-)W mz7)V*)V7)vn-)v, mm*- b u ;k ^;:7;i/*;io h u;w, ->7;. 

- HP, *;i/#^'>;K ao^>, xKIIIB^ kHo^k <5^^(: a, 
7;i/^^*3<k^7;^n;i/«ms, mm&7)V 

3-Jk #H7Mf7';^-ik 7;i'P*v, 7'>;K ^7 A nhP> 

29. 7,12-^bHP-<>HDC3,2-d][l]^>X7iftr>-6(5H)-^>, 2-7 P 
^-7,12-vb HP-f > HP[3,2-d][l]^>X7-fefb>-6(5H)-:*>, 9-7'P^ 
-7, 12-^k H P-f > HP. [3. 2-d] [l]^>X7-fe? b°>-6(5H)-:frX 9-# P P-7, 12- 
vbHP-<>HP[3,2-d][l]^>X71z?b>-6(5H)-;f->, 11-^ PP-7, 12-vb 
FP-f >HP[3,2-d] [lM>X7ifb>-6(5H)-:*>, lO-^P^E-7, 12-vb Hp- 
•rf>HP[3, 2-d] [lM>X7"fe?b>-6(5H)-:*>, 8-7p*:-6, H U-^XJ 
[3' ,2* :2, 3 7ii tf / [4, 5-bM > H~-;W5(4H)-:t >, 9-^ P^-7, 12-i? b H P-4- 
;* h^-f > HP C3, 2-d] [l]^>X7"if b>-6(5H)-^->, 9-^^-7, 12-v?b H 
P-4-b Ho+W > HP [3, 2-d] [l]^>X7if b°>-6(5H)-:fr>, 7, 12->>b Hp 
-4-* h^W>HP[3,2-d][l]^>X7^b>-6(5H)-^>> 9-^^6-7, 12-S? 
b H P-2, 3-v ;* h > HP [3, 2-d] [1] ^ >X7if b >-6 (5H)-^->. 9-7 P 
t-7,12-^bHP-2,3-^bHP^">--r>HPC3, 2-d] [l]^>X7if b>-6(5H)- 
7, 12-^b H P-2, 3-^* W > HP [3, 2-d] [l]^>X7if b>-6 (5H)- 
7, 12->>b Hp-9- H U ^M-p*^--* > HP [3, 2-d] [l]^>X7-fe?b> 
-6 (5H) >, 7, 1 2- v> b H P-2. * H * ->-9- H U 7)V^U* ?-)V-<< > HP 
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[3, 2-d][l]^XX7ifb>-6(5H)-:*X 12-^b Hp-9- H U 7 )V*U 

y HP [3. 2-d] [lMXX7if bX6(5H)-:tX 9-7p^-7, 12->>b HP 
-<>HP[3,2-d][lM>X7ifbX-6(5H)-^:*X 9-^0^-5, 12-bX-(t-7^ 
M*v#;i/5fc;i/)-7, Hp-< > HD [3. 2-d] [l]^XX7if tf >-6(5H)- 
#X 9-yp^-12-(t-^^;l/^^^*;i/^^^)-7.12-^t: HP-OHP 
[3, 2-d] Cl]^>XT-titr>-6(5H)-^X 9-7p^-5 J-bX-(t-73Sn^Xfr;i/ 
fc;l/)-7, 12-7b H P-< > H P [3, 2-d] [1] ^ >X7if b >-6(5H)-^">, 9-7P 
^E-5,7,12- h U-Ct-y^JI/^^v* ;i/^Zi;i/)-7,12-^b H P-<> H P 
[3, 2-d] [l]^>X7ifb >-6(5H)-# X g-^P^, 1.2-^t 
# ;U ^ 3^1/--f > H P [3, 2-d] [1] ^ >X7if b >-6(5H)-:t X 9-7P 
-7, 12-^b HP-12-*3SH^^X*;i/#x;M^-f > HP [3, 2-d] [lM>X7 
if b X6 (5H) -3" X 9-7 P ^r-7, 1 l-V b H P -1 2- (2- b H P * ^X^^) --f > H P 
[3, 2-d] [1] * >X7if b >-6 (5H)-tf X 2, 9-X7P ^E-7, 12-7 b HP— f > HP 
[3,2-d][l]^>X7ifb>-6(5H)-:tX 8, P P-7, 12-^b H P-<> H P 
[3, 2-d] [1] 'OX 7 if b>-6(5H)-# X 9-77 7 -7, 12-7 b HP-< 7 Hp 
[3,2-d][l]^>X7ifb°>-6(5H)-#X ^D^.n-yt H P-5-pWW-f 7 
H □ [3, 2-d] [l]^>X7ifb7-6(5H)-;f 7, 5-^>v;l/-9->^P ; e-7, 12-vb Hp 
-S-^M>Fn[3,2-d] [l]^7X7ifb7-6(5H)-;t7, 9-7^-7, 12-vb 
H D-l 2-pWl/-< > H P [3, 2-d] [1] ^ 7X7if b >-6 (5H) X 9-7 P ^-1 2-X 
3^-7, 12-:7b Hn-'f 7 H P [3, 2-d] [1] ^7X7if b7-6(5H)-:*7, g-^P^E 
-7, 1 2- 7 b H P -1 2- (2- 7° P ^~)V) ~f 7 H P [3, 2-d] [1 ] ^ 7 X 7 if b 7-6 (5H) - 
^-X 7, 12-vb H U-%-WW 7 HP [3, 2-d] [l]^7X7if b7-6(5H)-;*7. 
7,12-7bHP-9-* h HP [3, 2-d] [l]^7X7if b7-6(5H)-:t7, 9-7 

)V*U-1, 12-i^b H P-12-(2-7P^x;W-< > H P [3, 2-d] [1] ^>X7if b> 
-6(5H)-^->. 11-7P ^E-7, 12-7 b H P — f 7 H P [3, 2-d] [1] ^ 7X7if b 7 
-6(5H)-:TX 9-7P ; E-7,12-^b HD-2-(/fJH S ;75>H 7 HP 
[3, 2-d] [1] ^ 7 X7if b X-6 (5H) 9-7 P ^E-7, 1 2-7 b H P -2- (# 7 
g£)--f 7HP[3,2-d][lM7X7ifb7-6(5H)-:*7, 9-7p ; &-7, 12-7b H P 
. -10-bHP+7--f 7HP[3,2-d][l]^7X7ifb7-6(5H)-;t7> g^P^E-?,^- 
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v b H P -1 1 - b H □ * > * > H P [3, 2-d] [1 ] ^ > XT if tf >-6 (5H) -:* X 

7,12-^k HP-4-b Ko + i/-f>Hn[3,2-d] [l]^>X7if tf >-6(5H)-:tX 
7, 12->>b H P-2, 3-^k H D**>~f > HP C3, 2-d] [1] "<>X7if tf >-6(5H)-;f 
>> 2, Z-zs* h3^>-9-X HP-7, 12-vb HP-f > HP [3, 2-d] [l]^>X71f tf > 
5 -6(5H)-:fr>, 9-^7/-7,12-^bHP-< >HP[3,2-d][l]^>X7iftf> 
-6(5H)-rT>, 2,3-i^ h^>-9->7/-7,12->>b Hp-<> Hp [3, 2-d] [1]^> 
X7iflf >-6(5H)-^X 9-XHP-7, 12->>b H P-f > H P [3, 2-d] [l]^>X7if 
b >-6 (5H) -t>J- (6-^-^ V -9- h U 7 M P ^ ^;U-5, 6, 7, 1 2-x h ^ b H P 
. >HP[3,2-d][l]^>X7ifb>-2-^;»ypb*xHJ;k '2-^P^-9-- HP 

10 -7, 12-i?t Kd-f > H P [3, 2-d] [l!K>X7if tf >-6(5H)-^X 3-(6-:fr*y-9- 
h ij 7;M*P*x;W5, 6, 7, 12-x H 7 b FP--i> H P [3, 2-d] [1] ^>X7if tf > 
-2-^JI/)7^.UPZhUJk 2-(3-bHP*v-l-:/Pbx;» -9-HJ7;ktP;< 
^;P-7. 12-i>b H P-< > HP [3, 2-d] [1] ^>X71f tf>-6(5H)-#>, 2-3 - H 
-9-7p^E-7, 12-^b HP-f > HP [3, 2-d] [lM>X7if b>-6(5H)-;t>, 2-(3- 

15 t^V-l-^f-il/) -9- h "J 7J|/t P Jh7, 12-r h 7 k H D-'f > H a 
[3, 2-d] [1] ^>X7if b>-6(5H)-:t 8-^7 P P-6,ll-^b H P-fi; 
[3' , 2' :2, 3] 7if tf / [4, 5-bH > H~;P-5(4H)-:*X 2-3- H-9- h U 7;M*P* 
T)V-1, 12->*b HP-< > HP [3. 2-d] [l]^>X7if tf>-6(5H)-:*X 7, 12-^b 
HP-bU H[3 , ,2 , :4 > 5]tfPP[3,2-d][l]^>X7iit:>-6(5H)-^>, \\-^)V 

20 -7,12-^hHP--r>HP[3,2-d][l]^>X7iftf>-6(5H)-^->, 2-[2-(l-bHP 
^yyi' P^^Wxxxji/] -9- H U 7)V3ru*3-)\<-i, i2-~7b Hp— f > H p 
[3, 2-d] [1] ^ y X 7 if b > -6 (5H) - * > , 2-->7 / -7, 12-v* b H P--f > H P 
[3,2-d][l]^>X7if tf >-6(5H)-^>> 2-3 - H-7, M-i? b Hp-< > Hp 
[3,2-d][l]^>X7if tf >-6(5H)-^->, ll-x^;i/-7, 12-vb h'P-OHn 

25 [3,2-d] [1] ^>X7if b^-6(5H)-^->, 8-* b H P-xX / 

[3' , 2' :2. 3] 7if bV [4, 5-bH > H-;i/-5 (4H) 3-(6-^V-9- H U 7 
;l/*p * ^;W5, 6, 7, 12-r H^b H P-f > H P [3, 2-d] [1] ^ >X7if b>-2-< 

-p>£r£<E«Jo 
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30. 9->OV-7,12-vth*a~f >Fn[3>d][lM>X7ifb">-6(5H)-*X 
9-^P^-7,12-vfc FP-2.3-V* F^>-^>FP[3,2-d] [l]^>X7iftf> 
-6(5H)-#>\ 2-^ □ t: HD-9- h U 7)V*0 tf-JV-j >FD 

[3, 2-d] [l]^>X7if t! >-6(5H)-^>, 7, 12-^k F 0-2, 3->** F*~>-9- F »J 7 
;p^p^^;V-<>h*a[3,2-d][l]^>X7'tftf>-6(5H)-^> > U-^^Dt 
-7, 12-^b FP-f > Hn [3, 2-d] [l]^>X7if tf >-6(5H)-^->, 7, 12-7b Fd 
-9- h jWl'-'f > F o [3, 2-d] [l]^>X7if b°>-6(5H)-:*;>\ 9-7 P 

P-7,12-vb FP-T > HP[3,2-d][l]^>X7iftf>-6(5H)-^>> 
-6, 1 1- V b F P - 5=- X 7 [3* , 2' : 2, 3] 7 if tf 7 [4, 5-b] > F — (4H) - ^ > , 
7,12->?bh*P-9-^ F*^-^>FP[3,2-d][l]^>X7ifb>-6(5H)-:*X 10- 
^P^-7,12-^t:HP-r>HP[3,2-d]Cl]^>X7iftf>-6(5H)-^>> 11-7*P 
^-7,12-^t HD-OFD[3,2-d] [l]^>X7ifb>-6(5H)-:*>, 11-7 PP 
-7, 12-7 b F P— T > F P [3, 2-d] [1] ^>X7if tf >-6 (5H)-^">, 9-7;i/:tP 
-7, 12-7b FP-< > FP [3. 2-d] [l]^>X7if b >-6(5H)-^X 9-^^-7, 12- 
■7b FP-"f > FP C3, 2-d] [l]^>X7if b>-6(5H)-*>, 9-7*P*:-7, 12-7 b F 
p-<>FP[3 ( 2-d][l]^>X7ifb>-6(5H)-^rX 8, 10-77 P P-7, 12-7b 
F P~f > F P [3, 2-d] [1] ^>X7if b>-6(5H)-:t >\ 9-7^-7, 12-7 b F P 
-12-(2-bFP^>X3\lW-f >FP[3,2-d] [l]^>X7if t!>-6(5H)-^>> 9-7" 
P^-7, 12->*b F P -2, 3-^kHn^W>FP [3, 2-d] [1] ^ 7 X 7 if b > 
-6 (5H)-5T >, 2-7PiE:-7,12-7b.FP-< >FP[3,2-d][lM>X7if b> 
-6(5H)-:t>\ 7, 12-S^t: F P-2, 3-7* h^>-f 7 F P [3, 2-d] [l]'OX7if b> 
-6(5H)-*>, 9-7^-7, 12-7b > FP [3, 2-d] [l]^*7X7if 

tf>-6(5H)-^X 9-70^-7, 12-7b vu-s-^htt^ti 
>FP[3,2-d][l]^>X7if tf>-6(5H)-:t7£<fctf 7,12-7b Fp— f >Fp 
[3,2-d][l]^>X7iftf>-6(5H)-^>^€»?5:^^f9]l^$n?>, »^«2 OBB 

®©n^.-P>gf^{Sii^Jo 

31. 9-:777-7,12-7bFP-^>FP[3,2-d][lM>X7ifb>-6(5H)-:*X 
9-7* P ^-7. 1 2-7 b F P -2, 3-7 * h*r s s~l > F P [3, 2-d] [1] ^ 7X7 if b 7 
-6(5H)-^->, 2-7* P ^-7, 12- z? b FP-9- h U 7 P ;* > FP 
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[3, 2-d] [l]^>X7if £>-6(5H)-*X 7, 12-^b FP-2,3->^ b**>-9-h U 7 
)V* u * 71^-4 > H O [3, 2-d] [1] * > X7 if tT >~6 (5H) > , 2. 9-5> 7 n * 
-7.12-^t HD--r>b*n[3,2-d][l]^>X7-tftf>-6(5H)-^>, 7,12->>bKP 
-9- h U 7^* P * ^W-f > H O C3, 2-d] [1] * >X7V tf >-6 (5H) -*X 9-* P 
P -7, 12-S^b HP-^f > HP C3, 2-d] [1] ^ > 7C7 if b >-6 (5H) - ■* > . 8-7'Dt 
-6, 1 1 - P b b* P -5f X 7 [3* , 2' : 2, 3] 7 if tf 7 [4, 5-b] -f > F - ^-5 (4H) - * > , 
7.12-3>tFD-9-* F + Sz-f >Fn[3. 2-d] [l]^>X7"tfE>-B(8lb-*>*6 
fc 0 SftS *i* v 2 0 13*© - a - p >$t£®I3»Jo 

32. 9-7p^-7,12-^kFP-^>HP[3,2-d]Cl]^>X7iftf>-6(5H)-^> 

33. GSK-3SaWf-5<»H^ ^ (v) 




^5 1 U>bHP+^*;EM*fe^^©C 1 ~C 1 8-7;U^*^«7^P^>' 
3 ^ e> 7 flI-&*JiC^£:rr* p 7)V*)Vm ; &fifcJ& ST iffl*fcttttft© 

; ^wenswcawfcK:, Emsfe«^^©7;i/^;us4 j fc 1 ^e, 6<@©^ 

JSK^ SWTS* / -> F U 7W^'J ; ^n-^ttSWc&ftK: 

M&**:te=«&7 U -;i^€rWr ttJ - * V- Sfctt F U 7 U U ;WS ; 
h«J7;i/^P^^;i/S ; -COM ; -COOM ; &£WS-CH 2 COOMg 
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5 U-Jl/S^-r) ; Ti/)VM ; - CH 2 -NR30R3i ^U>7^/M (JIJITRso 

/^&0T<fc^R21, R22, R23, R24, R2 6> R27, R28 ££0^29 ^KlifM? 

ADy>; b Hd^->»; -hays ; -haS ; 7;Wn^'>S;^^e«li@ 

15 &£fc«#e$i<z>7 u ; &g&e>fc£ i is^fc^mTO^T-a^^-r §e 

&££te#W&7 U -;^+^>S ; &Kfc l ISSfctt^TO^xa^^W-r 
£gt&£fcte#Bi^ 5" 1/ >7 U -;^+->S ; & « 1 ffl *fc»«3fc©'vx- 

20 Sfcf«©AfDlK?^, 3^£7<@0^|lM?£WT£^l'>v£P7 
;^;H ; hU7;i/^P^^S ; - COM ; -COOM ; £fcteCH 2 COOM 
S (£ClTMte7klfIiB% ^^6«t:HP^^43J:^/Sfc«75ySl^*^: 

rsi^ (d^-ri^i;^^oT^^R3o^ c k^R3i«7KmM : ?» ifrg&e>&ttijntf) 

^cd^\t-pM?^^7'J-;1'S> 7->;i/g£^"f#\ MHC?#> &gfc£fc£l 
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; -CONR30R3i» (££TR M "fc«ktfR 8 M*fl9B©S^£^ 
;U!/**-hS; yUHfc>75 HS; -SO a NR»R'"g (d£T!R»&«ktfR;> 1 

n-en— t&fcfc^T, svifcjfe5iK:^iife&"«fsift$nfc i 4fli©cH 2 

;P©iC^; NR33S ( d il T R 33 ttzKSHSTF"* fcRfc&tflffiS&ttfcft©*^* 
7;WVS, ! ^^&«HH*fcttffi»©^D® ; ?*^««l*fett*S^©7 

u-;i^> 79JW*;i4l*fctt^^**-b*s*t-) ; aswa-NORw 

34. GSK-3*a«rr**R^<>^^>. s-a-H-o^utfx 
5-:/a*-rf>5Wf>, 5-^dd-o^H:>, s-^M-p-Ov^ 
t*x 5-^?;p—f>^;nf>> s-zihp— f >*?)V\z>s 5-so 3 h— r 

20 >5WfcT>, 5*-^Dt- <>^;nf>> 5-5»-^Dt- f >^Hf>*«fc 

^©^s^wtrff^^nsJgTftsai^ 2 o um.<d~3.-u >ffitk®mMo 

35. GSK-3&IWrS<»Rtf*» -f'>5?;Hf>-3'- : ey*^A, 5-3 

- f >^;wt*>- 3'-^/ ^i/A*3«kr^5 - s o 3 n a -> r >e^;nf >- 
25 3'-^y^^A^e,^^ c ko^«n^^*fe^©^s^^fi : ^$n 

36. GSK-3SBWTS4&S*** ^>^;i/£>- 3'-*^ ^W^fcte-t 

37. m^2 0~3 6©^rn^l3gK:|3«©-a-P>«r^flBi»l©#«ET, 
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38. 2 0-36 ©v*rnfr i mzm®o~?--p. >fr£<£»J©#£T> 

39. GSK-3Sfirr****a#TSC:t*4#«i:-r*#«?l^tfe. 
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SEQUENCE LISTING 
<110> KYOWA HAKKO KOGYO CO. LTD. 



PCT/JP2004/005503 



<120> 

5 

<130> 11562W01 
<140> 

<141> ' 

10 

<150> JP2003-1 14579 
<151> 2003-04-18 

<160> 17 

15 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 420 
20 <212> PRT 

<213> Homo sapiens 

<400> 1 

Met Ser Gly Arg Pro Arg Thr Thr Ser Phe Ala Glu Ser Cys Lys Pro 
25 1 5 10 15 

Val Gin Gin Pro Ser Ala Phe Gly Ser Met Lys Val Ser Arg Asp Lys 
20 25 30 
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Asp Gly Ser Lys Val Thr Thr Val Val Ala Thr Pro Gly Gin Gly Pro 
35 40 45 

Asp Arg Pro Gin Glu Val Ser Tyr Thr Asp Thr Lys Val lie Gly Asn 
5 50 55 60 

Gly Ser Phe Gly Val Val Tyr Gin Ala Lys Leu Cys Asp Ser Gly Glu 
65 70 75 80 

10 Leu Val Ala He Lys Lys Val Leu Gin Asp Lys Arg Phe Lys Asn Arg 

85 90 95 

Glu Leu Gin He Met Arg Lys Leu Asp His Cys Asn He Val Arg Leu 
100 105 110 

15 

Arg Tyr Phe Phe Tyr Ser Ser Gly Glu Lys Lys Asp Glu Val Tyr Leu 
115 . 120 125 

Asn Leu Val Leu Asp Tyr Val Pro Glu Thr Val Tyr Arg Val Ala Arg 
20 130 135 140 

His Tyr Ser Arg Ala Lys Gin Thr Leu Pro Val He Tyr Val Lys Leu 
145 150 155 160 



25 Tyr Met Tyr Gin Leu Phe Arg Ser Leu Ala Tyr He His Ser Phe Gly 

165 170 175 



He Cys His Arg Asp He Lys Pro Gin Asn Leu Leu Leu Asp Pro Asp 
180 185 190 
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Thr Ala Val Leu Lys Leu Cys Asp Phe Gly Ser Ala Lys Gin Leu Val 
195 200 205 

5 Arg Gly Glu Pro Asn Val Ser Tyr He Cys Ser Arg Tyr Tyr Arg Ala 
210 215 . 220 

Pro Glu Leu He Phe Gly Ala Thr Asp Tyr Thr Ser Ser He Asp Val 
225 230 235 240 

10 

Trp Ser Ala Gly Cys Val Leu Ala Glu Leu Leu Leu Gly Gin Pro He 
245 250 ' 255 

Phe Pro Gly Asp Ser Gly Val Asp Gin Leu Val Glu He He Lys Val 
15 260 265 270 

Leu Gly Thr Pro Thr Arg Glu Gin He Arg Glu Met Asn Pro Asn Tyr 
275 280 285 

20 Thr Glu Phe Lys Phe Pro Gin He Lys Ala His Pro Trp Thr Lys Val 
290 295 300 

Phe Arg Pro Arg Thr Pro Pro Glu Ala He Ala Leu Cys Ser Arg Leu 
305 310 315 320 

25 

Leu Glu Tyr Thr Pro Thr Ala Arg Leu Thr Pro Leu Glu Ala Cys Ala 
325 330 335 

. His Ser Phe Phe Asp Glu Leu Arg Asp Pro Asn Val Lys His Pro Asn 
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340 345 350 

Gly Arg Asp Thr Pro Ala Leu Phe Asn Phe Thr Thr Gin Glu Leu Ser 
355 360 365 

5 

Ser Asn Pro Pro Leu Ala Thr He Leu He Pro Pro His Ala Arg He 
370 375 380 

Gin Ala Ala Ala Ser Thr Pro Thr Asn Ala Thr Ala Ala Ser Asp Ala 
10 385 390 395 400 

Asn Thr Gly Asp Arg Gly Gin Thr Asn Asn Ala Ala Ser Ala Ser Ala 
405 410 415 



15 Ser Asn Ser Thr 
420 

<210> 2 
<2U> 1260 
20 <212> DNA 

<213> Homo sapiens 



<400> 2 

atg tea ggg egg ccc aga acc acc tec ttt gcg gag age tgc aag ccg 48 
25 Met Ser Gly Arg Pro Arg Tbr Thr Ser Phe Ala Glu Ser Cys Lys Pro 
15 10 15 



gtg cag cag cct tea 
Val Gin Gin Pro Ser 



get ttt ggc age atg aaa gtt age aga gac aag 96 
Ala Phe Gly Ser Met Lys Val Ser Arg Asp Lys 
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20 



25 



30 



10 



gac ggc age aag gtg aca aca gtg gtg gca act cct ggg cag ggt cca 144 
Asp Gly Ser Lys Val Thr Thr Val Val Ala Thr Pro Gly Gin Gly Pro 
35 40 45 

gac agg cca caa gaa gtc age tat aca gac act aaa gtg att gga aat 192 
Asp Arg Pro Gin Glu. Val Ser Tyr Thr Asp. Thr Lys Val He Gly Asn. 
50 55 60 

• gga tea ttt ggt gtg gta tat caa gee aaa ctt tgt gat tea gga gaa 240 
Gly Ser Phe Gly Val Val Tyr Gin Ala Lys Leu Cys Asp Ser Gly Glu 
65 70 75 80 



15 ctg gtc gee ate aag aaa gta ttg cag gac aag aga ttt aag aat cga 288 
Leu Val Ala He Lys Lys Val Leu Gin Asp Lys Arg Phe Lys Asn Arg 
85 90 95 



gag etc cag ate atg aga aag eta gat cac tgt aac ata gtc cga ttg 336 
20 Glu Leu Gin lie Met Arg Lys Leu Asp His Cys Asn lie Val Arg Leu 
100 105 HO 

cgt tat ttc ttc tac tec agt ggt gag aag aaa gat gag gtc tat ctt 384 
Arg Tyr Phe Phe Tyr Ser Ser Gly Glu Lys Lys Asp Glu Val Tyr Leu 
25 H5 120 125 

aat ctg gtg ctg gac tat gtt ccg gaa aca gta tac aga gtt gec aga 432 
Asn Leu Val Leu Asp Tyr Val Pro Glu Thr Val Tyr Arg Val Ala Arg 
130 135 140 
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cac tat agt cga gcc aaa cag acg etc cct gtg att tat gtc aag ttg 
His Tyr Ser Arg Ala Lys Gin Thr Leu Pro Val He Tyr Val Lys Leu. 
145 150 155 160 



480 



tat atg tat cag ctg ttc cga agt tta gcc tat ate cat tec ttt gga 
Tyr Met Tyr Gin Leu Phe Arg Ser Leu Ala Tyr He His Ser Phe Gly 
165 170 175 



528 



10 ate tgc cat egg gat att aaa ccg cag aac etc ttg ttg gat cct gat 
He Cys His Arg Asp He Lys Pro Gin Asn Leu Leu Leu Asp Pro Asp 
180 185 190 



576 



act get gta tta aaa etc tgt gac ttt gga agt gca aag cag ctg gtc 
15 Thr Ala Val Leu Lys Leu Cys Asp Phe Gly Ser Ala Lys Gin Leu Val 
195 200 205 



624 



cga gga gaa ccc aat gtt teg tat ate tgt tct egg tac tat agg gca 
Arg Gly Glu Pro Asn Val Ser Tyr He Cys Ser Arg Tyr Tyr Arg Ala 
20 210 215 220 



672 



25 



cca gag ttg ate ttt gga gcc act gat tat ace tct agt ata gat gta 720 

Pro Glu Leu He Phe Gly Ala Thr Asp Tyr Thr Ser Ser He Asp Val 
225 230 235 240 

tgg tct get ggc tgt gtg ttg get gag ctg tta eta gga caa cca ata 768 

Trp Ser Ala Gly Cys Val Leu Ala Glu Leu Leu Leu Gly Gin Pro He 
245 250 255 
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ttt cca ggg gat agt ggt gtg gat cag ttg gta gaa at a ate aag gtc 816 
Phe Pro Gly Asp Ser Gly Val Asp Gin Leu Val Glu He He Lys Val 
260 265 270 

5 ctg gga act cca aca agg gag caa ate aga gaa atg aac cca aac tac 864 
Leu Gly Thr Pro Thr Arg Glu Gin lie Arg Glu Met .Asn Pro Asn Tyr 
275 280 285 

aca gaa ttt aaa ttc cct caa att aag gca cat cct tgg act aag gtc 912 
10 Thr Glu Phe Lys Phe Pro Gin He Lys Ala His Pro Trp Thr Lys Val 
290 295 300 



ttc cga ccc cga act cca ccg gag gca att gca ctg tgt age cgt ctg 960 
Phe Arg Pro Arg Thr Pro Pro Glu Ala He Ala Leu Cys Ser Arg Leu 
15 305 310 315 • 320 



ctg gag tat aca cca act gec cga eta aca cca ctg gaa get tgt gca 1008 

Leu Glu Tyr Thr Pro Thr Ala Arg Leu Thr Pro Leu Glu Ala Cys Ala 
325 330 335 

20 

cat tea ttt ttt gat gaa tta egg gac cca aat gtc aaa cat cca aat 1056 

His Ser Phe Phe Asp Glu Leu Arg Asp Pro Asn Val Lys His Pro Asn 
340 345 350 

25 ggg cga gac aca cct gca etc ttc aac ttc ace act caa gaa ctg tea 1104 
Gly Arg Asp Thr Pro Ala Leu Phe Asn Phe Thr Thr Gin Glu Leu Ser 
355 360 ' 365 

agt aat cca cct ctg get ace ate ctt att cct cct cat get egg att 1152 
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Ser Asn Pro Pro Leu Ala Thr lie Leu He Pro Pro His Ala Arg He 
370 375 380 

caa gca get get tea acc ccc aca aat gec aca gca gcg tea gat get 1200 
5 Gin Ala Ala Ala Ser Thr Pro Thr' Asn Ala Thr Ala Ala Ser Asp Ala 
385 '390 395 400 

aat act gga gac cgt gga cag acc aat aat get get tct gca tea get 1248 
Asn Thr Gly Asp Arg Gly Gin Thr Asn Asn Ala Ala Ser Ala Ser Ala 
10 405 410 415 

tec aac tec acc 1260 
Ser Asn Ser Thr 
420 

15 

<210> 3 
<211> 737 
<212> PRT 

<213> Homo sapiens 

20 

<400> 3 

Met Pro Leu Asn Arg Thr Leu Ser Met Ser Ser Leu Pro Gly Leu Glu 
15 10 15 

25 Asp Trp Glu Asp Glu Phe Asp Leu Glu Asn Ala Val Leu Phe Glu Val 
20 25 30 



Ala Trp Glu Val Ala Asn Lys Val Gly Gly He Tyr Thr Val Leu Gin 
35 40 45 

8/24 



WO 2004/091663 



PCT/JP2004/005503 



Thr Lys Ala Lys Val Thr Gly Asp Glu Trp Gly Asp Asn Tyr Phe Leu 
50 55 60 

5 Val Gly Pro Tyr Thr Glu Gin Gly Val Arg Thr Gin Val Glu Leu Leu 
65 70 75 80 

Glu Ala Pro Thr Pro Ala Leu Lys Arg Thr Leu Asp Ser Met Asn Ser 
85 90 ' 95 

10 

Lys Gly Cys Lys Val Tyr Phe Gly Arg Trp Leu He Glu Gly Gly Pro 
100 105 110 

Leu Val Val Leu Leu Asp Val Gly Ala Ser Ala Trp Ala Leu Glu Arg 
15 115 120 125 

Trp Lys Gly Glu Leu Trp Asp He Cys Asn He Gly Val Pro Trp Tyr 
130 135 140 

20 Asp Arg Glu Ala Asn Asp Ala Val Leu Phe Gly Phe Leu Thr Thr Trp 
145 150 155 160 



25 



Phe Leu Gly Glu Phe Leu Ala Gin Ser Glu Glu Lys Pro His Val Val 
165 170 175 

Ala His Phe His Glu Trp Leu Ala Gly Val Gly Leu Cys Leu Cys Arg 

180 185 190 



Ala Arg Arg Leu Pro Val Ala Thr lie Phe Thr Thr His Ala Thr Leu 
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200 205 



Leu Gly Arg Tyr Leu Cys Ala Gly Ala Val Asp Phe Tyr Asn Asn Leu 
210 215 220 

5 

Glu Asn Phe Asn Val Asp Lys Glu Ala Gly Glu Arg Gin lie Tyr His 
225 230 235 240 

Arg Tyr Cys Met Glu Arg Ala Ala Ala His Cys Ala His Val' Phe Thr 
10 245 250 255 

Thr Val Ser Gin He Thr Ala He Glu Ala Gin His Leu Leu Lys Arg 
260 265 270 

15 Lys Pro Asp He Val Thr Pro Asn Gly Leu Asn Val Lys Lys Phe Ser 
275 280 285 

Ala Met His Glu Phe Gin Asn Leu His Ala Gin Ser Lys Ala Arg He 
290 295 300 

20 

Gin Glu Phe Val Arg Gly His Phe Tyr, Gly His Leu Asp Phe Asn Leu 
305 310 315 320 

Asp Lys Thr Leu Tyr Phe Phe He Ala Gly Arg Tyr Glu Phe Ser Asn 
25 325 330 335 

Lys Gly Ala Asp Val Phe Leu Glu Ala Leu Ala Arg Leu Asn Tyr Leu 
340 345 350 
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Leu Arg Val Asn Gly Ser Glu Gin Thr Val Val Ala Phe Phe He Met 
355 360 365 

Pro Ala Arg Thr Asn Asn Phe Asn Val Glu Thr Leu Lys Gly Gin Ala 
5 370 375 3.80 

Val Arg Lys Gin Leu Trp Asp Thr Ala Asn Thr Val Lys Glu Lys Phe 
385 390 395 400 

10 Gly Arg Lys Leu Tyr Glu Ser Leu Leu Val Gly Ser Leu Pro Asp Met 

405 410 415 

Asn Lys Met Leu Asp Lys Glu Asp Phe Thr Met Met Lys Arg Ala He 
420 425 430 

15 

Phe Ala Thr Gin Arg Gin Ser Phe Pro Pro Val Cys Thr His As,n Met 
435 440 445 

Leu Asp Asp Ser Ser Asp Pro He Leu Thr Thr lie Arg Arg He Gly 
20 450 455 460 

Leu Phe Asn Ser Ser Ala Asp Arg Val Lys Val He Phe His Pro Glu 
465 470 475 480 

25 Phe Leu Ser Ser Thr Ser Pro Leu Leu Pro Val Asp Tyr Glu Glu Phe 

485 490 495 

Val Arg Gly Cys His Leu Gly Val Phe Pro Ser Tyr Tyr Glu Pro Trp 
500 505 510 
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Gly Tyr Thr Pro Ala Glu Cys Thr Vai Met Gly He Pro Ser He Ser 
515 520 525 

5 Thr Asn Leu Ser Gly Phe Gly Cys Phe Met Glu Glu His . He Ala Asp 
530 535 540 

i 

Pro Ser Ala Tyr Gly He Tyr He Leu Asp Arg Arg Phe Arg Ser Leu 
545 550 555 • 560 

10 

Asp Asp Ser Cys Ser Gin Leu Thr Ser Phe Leu Tyr Ser Phe Cys Gin 
565 570 • 575 

Gin Ser Arg Arg Gin Arg He He Gin Arg Asn Arg Thr Glu Arg Leu 
15 580 585 590 

Ser Asp Leu Leu Asp Trp Lys Tyr Leu Gly Arg Tyr Tyr Met Ser Ala 
595 600 605 

20 Arg His Met Ala Leu Ser Lys Ala Pbe Pro Glu His Phe Thr Tyr Glu 
610 615 620 

Pro Asn Glu Ala Asp Ala Ala Gin Gly Tyr Arg Tyr Pro Arg Pro Ala 
625 630 . 635 640 

25 

Ser Val Pro Pro Ser Pro Ser Leu Ser Arg His Ser Ser Pro His Gin 
645 650 655 

Ser Glu Asp Glu Glu Asp Pro Arg Asn Gly Pro Leu Glu Glu Asp Gly 
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665 670 



Glu Arg Tyr Asp Glu Asp Glu Glu Ala Ala Lys Asp Arg Arg 'Asn He 
675 680 685 

5 

Arg Ala Pro Glu Trp Pro Arg Arg Ala Ser Cys Thr. Ser Ser Thr Ser 
690 695 700 

Gly Arg Lys Arg Asn Ser Val Asp Thr Ala Thr Ser Ser Ser' Leu Ser 
10 705 710 715 720 

Thr Pro Ser Glu Pro Leu Ser Pro Thr Ser Ser Leu Gly Glu Glu Arg 
725 730 735 

15 Asn 

<210> 4 
<211> 2211 
<212> DNA 
20 <213> Homo sapiens 

<400> 4 

atg cct tta aac cgc act ttg tec atg tec tea ctg cca gga ctg gag 48 

Met Pro Leu Asn Arg Thr Leu Ser Met Ser Ser Leu Pro Gly Leu Glu 
25 1 5 10 15 

gac tgg gag gat gaa ttc gac ctg gag aac gca gtg etc ttc gaa gtg 96 
Asp Trp Glu Asp Glu Phe Asp Leu Glu Asn Ala Val Leu Phe Glu Val 
20 25 30 
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gcc tgg gag gtg get aac aag gtg ggt ggc ate tac acg gtg ctg cag 144 
Ala Trp Glu Yal Ala Asn Lys Val Gly Gly He Tyr Thr Val Leu Gin 
35 40 45 

acg aag gcg aag gtg aca ggg gac gaa tgg ggc gac aac tac ttc ctg 192 
Thr Lys Ala Lys Val Thr Gly Asp Glu Trp Gly Asp Asn Tyr Phe Leu 
50 55 60 

gtg ggg ccg tac acg gag cag ggc gtc agg acc cag gtg gaa ctg ctg 240 
Val Gly Pro Tyr Thr Glu Gin Gly Val Arg Thr Gin Val Glu Leu Leu 
65 70 75 80 

gag gcc ccc acc ccg gcc ctg aag agg aca ctg gat tec atg aac age 288 
Glu Ala Pro Thr Pro Ala Leu Lys Arg Thr Leu Asp Ser Met Asn Ser 
85 90 95 

aag ggc tgc aag gtg tat ttc ggg cgc tgg ctg ate gag gga ggc cct 336 
Lys Gly Cys Lys Val Tyr Phe Gly Arg Trp Leu lie Glu Gly Gly Pro 
100 105 110 

ctg gtg gtg etc ctg gac gtg ggt gcc tea get tgg gcc ctg gag cgc 384 
Leu Val Val Leu Leu Asp Val Gly Ala Ser Ala Trp Ala Leu Glu Arg 
115 120 125 

tgg aag gga gag etc tgg gat ate tgc aac ate gga gtg ccg tgg tac 432 
Trp Lys Gly Glu Leu Trp Asp lie Cys Asn He Gly Val Pro Trp Tyr 
130 135 140 
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gac cgc gag gcc aac gac get gtc etc ttt ggc ttt ctg acc acc tgg 480 
Asp Arg'Glu Ala Asn Asp Ala Val Leu Phe Gly Phe Leu Thr Thr Trp 
145 150 155 160 

5 ttc ctg ggt gag ttc ctg gca cag agt gag gag aag cca cat gtg gtt 528 
Phe Leu Gly Glu Phe. Leu Ala Gin Ser Glu, Glu Lys Pro His Val Val 
165 170 175 

get cac ttc cat gag tgg ttg gca ggc gtt gga etc tgc ctg tgt cgt 576 
10 Ala His Phe His Glu Trp Leu Ala Gly Val Gly Leu Cys Leu Cys Arg 
180 185 190 

gcc egg cga ctg cct gta gca acc ate ttc acc acc cat gcc acg ctg 624 
Ala Arg Arg Leu Pro Val Ala Thr lie Phe Thr Thr His Ala Thr Leu 
15 195 200 205 

ctg ggg cgc tac ctg tgt gcc ggt gcc gtg gac ttc tac aac aac ctg 672 

Leu Gly Arg Tyr Leu Cys Ala Gly Ala Val Asp Phe Tyr Asn Asn Leu 
210 215 220 

20 

gag aac ttc aac gtg gac aag gaa gca ggg gag agg cag ate tac cac 720 
Glu Asn Phe Asn Val Asp Lys Glu Ala Gly Glu Arg Gin He Tyr His 
225 230 235 240 

25 cga tac tgc atg gaa agg gcg gca gcc cac tgc get cac gtc ttc act 768 
Arg Tyr Cys Met Glu Arg Ala Ala Ala His Cys Ala His Val Phe Thr 
245 250 255 



act gtg tec cag ate acc gcc ate gag gca cag cac ttg etc aag agg 
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Thr Val Ser Gin lie Thr Ala He Glu Ala Gin His Leu Leu Lys Arg 
260 265 270 

aaa cca gat att gtg acc ccc aat ggg ctg aat gtg aag aag ttt tct 864 
5 Lys Pro Asp lie Val Thr Pro Asn Gly Leu Asn Val Lys Lys Phe Ser 
275 280 285 

gcc atg cat gag ttc cag aac etc cat get cag age aag get cga ate 912 
Ala Met His Glu Phe Gin Asn Leu His Ala Gin Ser Lys Ala Arg lie 
10 290 295 300 



15 



cag gag ttt gtg egg ggc cat ttt tat ggg cat ctg gac ttc aac ttg 960 
Gin Glu Phe Val Arg Gly His Phe Tyr Gly His Leu Asp Phe Asn Leu 
305 310 315 320 

gac aag acc tta tac ttc ttt ate gcc ggc cgc tat gag ttc tec aac 1008 
Asp Lys Thr Leu Tyr Phe Phe He Ala Gly Arg Tyr Glu Phe Ser Asn 
325 330 335 



20 aag ggt get gac gtc ttt ctg gag gca ttg get egg etc aac tat ctg 1056 

Lys Gly Ala Asp Val Phe Leu Glu Ala Leu Ala Arg Leu Asn Tyr Leu 
340 345 350 

etc aga gtg aac ggc age gag cag aca gtg gtt gcc ttc ttc ate atg 1104 

25 Leu Arg Val Asn Gly Ser Glu Gin Thr Val Val Ala Phe Phe He Met 
355 360 365 



cca gcg egg acc aac aat ttc aac gtg gaa acc etc aaa ggc caa get 
Pro Ala Arg Thr Asn Asn Phe Asn Val Glu Thr Leu Lys Gly Gin Ala 
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gtg cgc aaa cag ctt tgg gac acg gcc aac acg gtg aag gaa aag ttc 
Val Arg Lys Gin Leu Trp Asp Thr Ala Asn Thr Val Lys Glu Lys Phe 
5 385 390 395 400 



1200 



10 



ggg agg aag ctt tat gaa tec tta ctg gtt ggg age ctt ccc gac atg 1248 
Gly Arg Lys Leu Tyr Glu Ser Leu Leu Val Gly Ser Leu Pro Asp Met 
405 410 415 • 

aac aag atg ctg gat aag gaa gac ttc act atg atg aag aga gcc ate 1296 
Asn Lys Met Leu Asp Lys Glu Asp Phe Thr Met Met Lys Arg Ala He 
420 425 430 



15 ttt gca acg cag egg cag tct ttc ccc cct gtg tgc ace cac aat atg 
Phe Ala Thr Gin Arg Gin Ser Phe Pro Pro Val Cys Thr His Asn Met 
435 440 445 



1344 



ctg gat gac tec tea gac ccc ate ctg ace ace ate cgc cga ate ggc 
20 Leu Asp Asp Ser Ser Asp Pro He Leu Thr Thr He Arg Arg He Gly 
450 455 460 



1392 



etc ttc aat age agt gcc gac agg gtg aag gtg att ttc cac ccg gag 
Leu Phe Asn Ser Ser Ala Asp Arg Val Lys Val He Phe His Pro Glu 
25 465 470 475 480 



1440 



ttc etc tec tec aca age ccc ctg etc cct gtg gac tat gag gag ttt 
Phe Leu Ser Ser Thr Ser Pro Leu Leu Pro Val Asp Tyr Glu Glu Phe 
485 490 495 
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gtc cgt ggc tgt cac ctt gga.gtc ttc ccc tec tac tat gag cct tgg 
Val Arg Gly Cys His Leu Gly Val Phe Pro Ser Tyr Tyr Glu Pro Trp 
500 505 510 



1536 



ggc tac aca ccg get gag tgc acg gtt atg gga ate ccc agt ate tec 
Gly Tyr Thr Pro Ala Glu Cys Thr Val Met Gly He Pro Ser lie Ser 
515 520 525 



1584 



10 ace aat etc tec ggc ttc ggc tgc ttc atg gag gaa cac ate gca gac 
Thr Asn Leu Ser Gly Phe Gly Cys Phe Met Glu Glu His He Ala Asp 
530 535 540 



1632 



ccc tea get tac ggt ate tac att ctt gac egg egg ttc cgc age ctg 
15 Pro Ser Ala Tyr Gly He Tyr He Leu Asp Arg Afg Phe Arg Ser Leu 
545 550 555 560 



1680 



gat gat tec tgc teg cag etc acc tec ttc etc tac agt ttc tgt cag 
Asp Asp Ser Cys Ser Gin Leu Thr Ser Phe Leu Tyr Ser Phe Cys Gin 
20 565 570 575 



1728 



25 



cag age egg egg cag cgt ate ate cag egg aac cgc acg gag cgc etc 1776 
Gin Ser Arg Arg Gin Arg He lie Gin Arg Asn Arg Thr Glu Arg Leu 
580 585 590 

tec gac ctt ctg gac tgg aaa tac eta ggc egg tac tat atg tct gcg 1824 
Ser Asp Leu Leu Asp Trp Lys Tyr Leu Gly Arg Tyr Tyr Met Ser Ala 
595 600 605 
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cgc cac atg gcg ctg tec aag gec ttt cca gag cac ttc acc tac gag 
Arg His Met Ala Leu Ser Lys Ala Phe Pro Glu His Phe Thr Tyr Glu 
610 615 620 



1872 



5 ccc aac gag gcg gat gcg gec cag' ggg tac cgc tac cca egg cca gec 
Pro Asn Glu Ala Asp Ala Ala Gin Gly Tyr Arg Tyr Pro Arg Pro Ala 
625 ' 630 635 640 



1920 



teg gtg cca ccg teg ccc teg ctg tea cga cac tec age ccg cac cag 
10 Ser Val Pro Pro Ser. Pro Ser Leu Ser Arg His Ser Ser Pro His Gin 

645 650 655 



1968 



agt gag gac gag gag gat ccc egg aac ggg ccg ctg gag gaa gac ggc 
Ser Glu Asp Glu Glu Asp Pro Arg Asn Gly Pro Leu Glu Glu Asp Gly 
15 660 665 670 



2016 



gag cgc tac gat gag gac gag gag gec gee aag gac egg cgc aac ate 2064 
Glu Arg Tyr Asp Glu Asp Glu Glu Ala Ala Lys Asp Arg Arg Asn He 
675 680 685 

20 

cgt gca cca gag tgg ccg cgc cga gcg tec tgc acc tec tec acc age 2112 
Arg Ala Pro Glu Trp Pro Arg Arg Ala Ser Cys Thr Ser Ser Thr Ser 
690 695 700 

25 ggc cgc aag cgc aac tct gtg gac acg gee acc tec age tea etc age 2160 
Gly Arg Lys Arg Asn Ser Val Asp Thr Ala Thr Ser Ser Ser Leu Ser 
705 710 715 720 

acc ccg age gag ccc etc age ccc acc age tec ctg ggc gag gag cgt 2208 
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Thr Pro Ser Glu Pro Leu Ser Pro Thr Ser Ser Leu Gly Glu Glu Arg 
725 730 735 

aac 2211 
5 Asn 

<210> 5 
<211> 60 
<212> PRT 
10 <213> Artificial Sequence 



<223> Description of Artificial Sequence: Synthetic PRT 
<400> 5 

15 Tyr Arg Arg Ala Ala Val Pro Pro Ser Pro Ser Leu Ser Arg His Ser 
15 10 15 



Ser Pro His Gin Ser Glu Asp Glu Glu Glu 
20 25 

20 

<210> 6' 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

25 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 6 

agggtatgat aaccgggaga tcgt 24 
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<210> 7 

<2H> 24 
<212> DNA 
5 <213> Artificial Sequence 

<223> Description of Artificial Sequence: synthetic DNA 

<400> 7 

10 gggccatata gttccacaaa ggca 24 

<210> 8 

<211> 24 

<2t2> DNA 

15 <213> Artificial Sequence 

<223> Description of Artificial Sequence: synthetic DNA 

<400> 8 

20 caaaaggcac tggaactcgc aatg 24 

<210> 9 
<211> 24 
<212> DNA 
25 <213> Artificial Sequence 

<223> Description of Artificial Sequence: synthet ic DNA 

<400> 9 
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ttcttggcaa cggcaacaaa ccac 24 

<210> 10 
<211> 24 
5 <212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: synthetic DNA 
10 <400> 10 

ggtgaatcga gaagagccat catg 24 

<210> 11 
<211> 24 
15 <212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: synthetic DNA 
20 <400> 11 

ttcaggtaga gttggaggct gatg 24 

<210> 12 
<211> 25 
25 <212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: synthetic DNA 
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<400> 12 

gaagaacttt cctgatggcc accag 

<210> 13 
5 <211> 25 
<212> DNA 

<213> Artificial Sequence 
<223> Description of Artificial Sequence: synthetic DNA 

10 

<400> 13 

ctggtggcca tcaggaaagt tcttc 

<210> 14 
15 <211> 21 
<212> RNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: synthetic RNA 

20 

<400> 14 

gucaguuaca cagacacuat t 21 

<210> 15 
25 <211> 21 
<212> RNA 

<213> Artificial Sequence 
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25 



<223> Description of Artificial Sequence: synthetic RNA 
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<400> 15 

uagugucugu guaacugact t 21 

5 <210> 16 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
10 <223> Description of Artificial Sequence: synthetic RNA 
<400> 16 

gucuagccua uauccauuct t 21 

15 <210> 17 

<211> 21 

<212> RNA 

<213> Artificial Sequence 

20 <223> Description of Artificial Sequence: synthetic RNA 

<400> 17 

gaauggauau aggcuagact t 21 



24/24 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/005503 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 A61K45/00, 31/404, 31/4045, 31/405, 31/407, 31/553, C07D403/04, 

403/14, 498/22, A61P25/28, 25/08, 25/22, 25/18, 25/24, C07D487/14 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED . 

Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 A61K45/00, 31/404, 31/4045, 31/405, 31/407, 31/553, C07D403/04, 

403/14, 498/22, A61P25/28, 25/08, 25/22, 25/18, 25/24, C07D487/14 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2004 

Kokai Jitsuyo Shinan Koho 1971-2004 Jitsuyo Shinan Toroku Koho 1996-2004 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CAPLUS(STN), BIOSIS(STN), REGISTRY (STN) , EMBASE (STN) , MEDLINE (STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 

y 



WO 02/062387 Al (SMITHKLINE BEECHAM P.L.C.), 
15 August, 2002 (15.08.02), 
Full text; particularly, Claims 1 to 12 
(Family: none) 

WO 99/42100 Al (Sagami Chemical Research Center) , 

26 August, 1999 (26.08.99), 

Full text; particularly, Claims 1 to 19; 

compound No. 13 

& EP 1057484 Al 

JP 2-306974 A (Goedecke AG.), 

20 December, 1990 (20.12.90), 

Full text; particularly, Claims 1 to 7 

& EP 397060 A3 



1-3,20,37, 
38,40,41 
4-19,21-36. 



1-3,5-7,20, 
22-24,37,38, 
40,41 . 



1-3,5-7,20,. 
22-24,37,38, 
40,41 



Further documents are listed in the continuation of Box C. See patent family annex. 



"A" 



Special categories of cited documents: T 
document defining the general state of the art which is not considered 
to be of particular relevance 

earlier application or patent but published on or after the international X 
filing date 

document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other «y™ 

special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other means 
document published prior to the international filing date but later than ' 
the priority date claimed u 8f 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
09 June, 2004 (09.06.04) 



Date of mailing of the international search report 
29 June, 2004 (29.06.04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 



Authorized officer 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/005503 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



WO 01/13916 Al (Sagami Chemical Research 
Center)-, 

01 March, 2001 (01.03.01)-, 

Full text; particularly, Claims 1 to 17; 

compound Nos. 15, 16 

& EP 1224932 Al 

JP 7-508268 A (Goedecke AG.)/ 

14 September, 1995 (14.09.95), 

Full text; particularly, Claims 1 to 15 

& US 5883114 A 

WO 00/38675 Al (SMITHKLINE -BEECHM P.L.C.), 

06 July, 2000 (06.07.00) , 

Full text; particularly, Claims 1 to 11; 

examples 

& EP 1140070 Al 

LOAST, Maryse et al., Paullones are potent 
inhibitors of glycogen synthase kinase-3p and 
cyclin-dependent kinase 5/p25, Eur. J. Biochem., 
2000, Vol.267, pages 5983 to 5994; full text, 
particularly, page 5983; Fig. 2 

WO 01/37819 A2 (CENTRE NATIONAL DE LA RECHERCHE 

SCIENTIFIQUE) , 

31 May, 2001 (31.05.01) , 

Full text; particularly, Claims 1 to 15 

& JP 2003-514850 A 

CHEN, Guang et al., Enhancement" of hippocampal 
neurogenesis by lithium, Journal of Neuro 
chemistry, 2000, Vol.75, pages 1729 to 1734; 
full text; particularly, page 1729, abstract 



1—3 ,5,6,8, 
10,20,22,23, 
25,27,37,38, 
40,41 



1-3,5, 6,20, 
22,23,37,38, 
40,41 



1-3,5,9,10, 
20,22,26,27, 
37,38,40,41 



1-3,5,11-15, 
20,22,28-32, 
37,38,40,41 



1-3,16-20, 
33-38,40,41 



1-4,20,21, 
37,38,40,41 
5-19,22-36 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/005503 



Box No. I Nucleotide and/or amino acid sequence(s) (Continuation of iteml.b of the first sheet) 



1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and necessary to the claimed 
invention, the international search was carried out on the basis of: 

a. type of material 

a sequence listing 

table(s) related to the sequence listing 

b. format of material 
f*1 in written format 

□ in computer readable form 

c. time of filing/furnishing 

contained in the international application as filed 

filed together with the international application in computer readable form 
furnished subsequently to this Authority for the purposes of search 

2. [x] In addition, in the case that more than one version or copy of a sequence listing and/or table relating thereto has been filed 

or furnished, the required statements that the information in the subsequent or additional copies is identical to that in the 
application as filed or does not go beyond the application as filed, as appropriate, were furnished. 
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 



This international search report has not been established in respect of certain claims under Article I7(2)(a) for the following reasons: 
! - 0 ClaimsNos.: 39 

because they relate to subject matter not required to be searched by this Authority, namely: 
Claim 39 pertains to methods for treatment of the human body by therapy. 



Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



; - O ClaimsNos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box No, III Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 
(See extra sheet.) 



• I — I As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 

2.[x] 

As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment of 
any additional fee. 

As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



No required additional search fees were timely paid by the applicant Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest additional search fees were accompanied by the applicant's protest 

No protest accompanied the payment of additional search fees. 
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Continuation of Box No. Ill of continuation of first sheet (2) 



It appears that the matter common to nerve degeneration drugs containing 
as the active ingredient the compounds having specific structures 
represented by the formulae (I) to (V) as set forth in claims 1 to 41 
resides in ."a nerve degeneration drug containing as the active ingredient 
a substance inhibiting the activity of a glycogen synthase kinase-3", 

On the other hand, a nerve degeneration drug containing a substance 
inhibiting the activity of a glycogen synthase kinase-3 as the active 
ingredient is reported in the following document. Thus, the constitution 
of the above common matter cannot be considered as being novel and, 
therefore, cannot be regarded as the gist of the invention. 

Such being the case, the nerve degeneration drugs containing as the 
active ingredient the compounds represented by the five different formulae 
as set forth in claims 1 to 41 cannot be regarded as a group of inventions 
so linked as to form a single general inventive concept. 
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